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(54) ACTIVE DEVICE, LIGHT EMITTING DEVICE EUIPPED WITH SAME, AND DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an active device which is 
suitably used for a large-sized flat panel display, a light emitting device 
equipped with the same, and a display device. 

SOLUTION: The active device is equipped with: a cathode electrode 1 
and an anode electrode 2 which are arranged at predetermined intervals 
in a first direction D1 and between which discharge is caused; and a 
discharge control electrode 3 which controls the level of the discharge 
current flowing between the cathode electrode and anode electrode 
according to its potential. The discharge control electrode 3 is provided 
beside a path 101 of discharge caused between the cathode electrode 1 
and anode electrode 2, and the magnitude of the effect of the potential 
of the discharge electrode 3 on a potential structure generated 
according to the potential difference between the cathode electrode 1 
and anode electrode 2 varies in a second direction D2 which is nearly 
orthogonal to the first direction D1. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

A cathode terminal and an anode electrode which are arranged at the predetermined intervals in accordance 
with the 1st direction, and are made to generate discharge in between [ mutual ], 

It has a controlling-the-discharge electrode which is a controlling-the-discharge electrode which controls a size 
of discharge current which flows between said cathode terminal and said anode electrode, and controls a size of 
discharge current according to the potential, 

Said controlling-the-discharge electrode is provided in the side of a course of discharge generated between said 
cathode terminal and said anode electrode, 

An active device from which strength of influence which potential of said controlling-the-discharge electrode 
has to potential structure generated according to potential difference of said cathode terminal and said anode 
electrode changes in accordance with the 2nd direction that abbreviated-intersects perpendicularly in said 1st 
direction. 
[Claim 2] 

The active device according to claim 1 which has the shape as which a longitudinal direction is specified in 
parallel with said 2nd direction as for said cathode terminal and said anode electrode. 
[Claim 3] 

A cathode terminal and an anode electrode which are arranged at the predetermined intervals in accordance 
with the 1st direction, and are made to generate discharge in between [ mutual ], 

It has a controlling-the-discharge electrode which is a controlling-the-discharge electrode which controls a size 
of discharge current which flows between said cathode terminal and said anode electrode, and controls a size of 
discharge current according to the potential, 

Said cathode terminal and said anode electrode have the shape as which a longitudinal direction is specified in 

parallel with the 2nd direction that abbreviated-intersects perpendicularly in said 1st direction, 

An active device by which said controlling-the-discharge electrode is provided in a position which separated in 

accordance with said 2nd direction from said cathode terminal and said anode electrode. 

[Claim 4] 

The active device according to any one of claims 1 to 3 which has the shape as which a longitudinal direction is 
specified in parallel with said 1st direction as for said controlling-the-discharge electrode. 
[Claim 5] 

Distance d 1 between said cathode terminal and said anode electrode, distance d 2 between said cathode terminal 

and said controlling-the-discharge electrode, And the active device according to any one of claims 1 to 4 with 
which distance d 3 between said anode electrode and said controlling-the-discharge electrode is satisfied of a 

relation of d^d 2 and d t <d 3 . 

[Claim 6] 

Distance d 2 between said cathode terminal and said controlling-the-discharge electrode and distance d 3 
between said anode electrode and said controlling-the-discharge electrode omit, and are, and it is the active 
device according to any one of claims 1 to 5. 
[Claim 7] 

A cathode terminal and an anode electrode which are made to generate discharge in between [ mutual ], 

It has a controlling-the-discharge electrode which is a controlling-the-discharge electrode which controls a size 
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of discharge current which flows between said cathode terminal and said anode electrode, and controls a size of 
discharge current according to the potential, 

Distance d 1 between said cathode terminal and said anode electrode, distance d 2 between said cathode terminal 
and said controlling-the-discharge electrode, and distance d 3 between said anode electrode and said controlling- 
the-discharge electrode satisfy a relation of dj<d 2 and d 1 <d 3 , 

Distance d 2 between said cathode terminal and said controlling-the-discharge electrode and distance d 3 

between said anode electrode and said controlling-the-discharge electrode omit, and are, and it is an active 

device. 

[CJlaim 8] 

The active device according to any one of claims 1 to 7 by which said cathode terminal, said anode electrode, 
and said controlling-the-discharge electrode are provided on an approximately same flat surface. 
[Claim 9] 

The active device according to any one of claims 1 to 8 provided so that said controlling-the-discharge 
electrode may not be located between said cathode terminal and said anode electrode. 
[Claim 10] 

The active device according to any one of claims 1 to 9 with which distance d 2 between said cathode terminal 
and said controlling-the-discharge electrode and longest distance d^ between said cathode terminal and said 
anode electrode are satisfied of a relation of d 2 >=d 1 '. 
[Claim 11] 

The active device according to any one of claims 1 to 10 further provided with discharge gas ionizable between 
said cathode terminal and said anode electrode at least. 
[Claim 12] 

The active device according to claim 1 1 set up so that firing potential between said cathode terminal and said 
controlling-the-discharge electrode may become high rather than firing potential [ pressure / of said discharge 
gas ] between said cathode terminal and said anode electrode. 
[Claim 13] 

A light emitting device comprising: 

The active device according to any one of claims 1 to 12. 

A fluorescent substance layer arranged near said active device. 

[Claim 14] 

It has two or more pixels arranged by matrix form, 

The light emitting device according to claim 13 provided for said two or more pixels of every, 

Scanning wiring electrically connected to said cathode terminal of said active device which said light emitting 

device has, 

Signal wiring electrically connected to said controlling-the-discharge electrode of said active device, 
Preparation **********. 
[Claim 15] 

It has two or more pixels arranged by matrix form, 

The active device according to any one of claims 1 to 12 provided for said two or more pixels of every, 

Scanning wiring electrically connected to said cathode terminal of said active device, 

Signal wiring electrically connected to said controlling-the-discharge electrode of said active device, 

A picture element electrode electrically connected to said anode electrode of said active device, 

A counterelectrode which counters said picture element electrode, 

An expression-medium layer provided between said picture element electrode and said counterelectrode. 
Preparation **********. 
[Claim 16] 

The active device according to any one of claims 1 to 12 which functions as an amplifier which amplifies an 
electrical signal inputted into said controlling-the-discharge electrode, and is outputted from said cathode 
terminal. 
[Claim 17] 

A drive circuit which outputs a signal for driving said two or more pixels, 
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It has further two or more amplifiers which amplify a signal outputted from said drive circuit, and are supplied to 
setfd two or more pixels, 

The display according to claim 14 or 15 whose each of two or more of said amplifiers is the active device 
according to claim 16. 
[Claim 18] 

It has two or more pixels arranged by matrix form, 

Two or more discharge cells prolonged along a line writing direction or a column direction of said matrix, 
A drive circuit which outputs a signal for driving said two or more pixels, 

It is a plasma display panel or a plasma-address-liquid-crystal display provided with two or more amplifiers 
wfeich amplify a signal outputted from said drive circuit, and are supplied to said two or more pixels, 
A display whose each of two or more of said amplifiers is the active device according to claim 16. 
[Claim 19] 

The display according to claim 1 7 or 18 containing the 1st amplifier that amplifies directly a signal with which 
said two or more amplifiers are outputted from said drive circuit, and the 2nd amplifier that amplifies further a 
signal amplified by said 1st amplifier. 
[Claim 20] 

A cathode terminal and an anode electrode which are made to generate discharge in between [ mutual ], 
It has the 1st and 2nd controlling-the-discharge electrode which is the 1st and 2nd controlling-the-discharge 
electrode which controls a size of discharge current which flows between said cathode terminal and said anode 
electrode, and controls a size of discharge current according to those potential, 

An active device with said 1st controlling-the-discharge electrode near [ electrode / said / 2nd controlling-the- 
discharge ] a course of discharge generated between said cathode terminal and said anode electrode. 
[Claim 21] 

The active device according to claim 20 by which said 1st controlling-the-discharge electrode is provided 
between said cathode terminal and said anode electrode. 
[Claim 22] 

The active device according to claim 20 or 21 provided in the side of a course of discharge of generating said 
2nd controlling-the-discharge electrode between said cathode terminal and said anode electrode. 
[Claim 23] 

Said cathode terminal and said anode electrode are arranged at the predetermined intervals in accordance with 
the 1st direction, and it has the shape as which a longitudinal direction is specified in parallel with the 2nd 
direction that abbreviated-intersects perpendicularly in said 1st direction, 

The active device according to any one of claims 20 to 22 by which said 2nd controlling-the-discharge electrode 
is provided in a position which separated in accordance with said 2nd direction from said cathode terminal and 
said anode electrode. 
[Claim 24] 

The active device according to claim 23 which has the shape as which a longitudinal direction is specified in 
parallel with said 2nd direction as for said 1st controlling-the-discharge electrode. 
[Claim 25] 

The active device according to claim 23 or 24 which has the shape as which a longitudinal direction is specified 
in parallel with said 1st direction as for said 2nd controlling-the-discharge electrode. 
[Claim 26] 

Distance d 4 between said cathode terminal and said anode electrode, distance d 5 between said cathode terminal 

and said 2nd controlling-the-discharge electrode, And the active device according to any one of claims 20 to 25 
with which distance d 6 between said anode electrode and said 2nd controlling-the-discharge electrode is 

satisfied of a relation of d 4 <d 5 and d 4 <d g . 

[Claim 27] 

Distance d 5 between said cathode terminal and said 2nd controlling-the-discharge electrode and distance d 6 
between said anode electrode and said 2nd controlling-the-discharge electrode omit, and are, and it is the active 
device according to any one of claims 20 to 26. 
[Claim 28] 

The active device according to any one of claims 20 to 27 by which said cathode terminal, said anode electrode, 
and said 1st and 2nd controlling-the-discharge electrode are provided on an approximately same flat surface. 
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[Claim 29] 

Tlfe active device according to any one of claims 20 to 28 provided so that said 2nd controlling-the-discharge 
electrode may not be located between said cathode terminal and said anode electrode. 
[Claim 30] 

The active device according to any one of claims 20 to 29 with which distance d 5 between said cathode terminal 
and said 2nd controlling-the-discharge electrode and longest distance d 4 ? between said cathode terminal and 
said anode electrode are satisfied of a relation of d 5 >=d 4 '. 
[Claim 31] 

Tke active device according to any one of claims 20 to 30 further provided with discharge gas ionizable between 
said cathode terminal and said anode electrode at least. 
[Claim 32] 

The active device according to claim 31 set up so that firing potential between said cathode terminal and said 
2nd controlling-the-discharge electrode may become high rather than firing potential [ pressure / of said 
discharge gas ] between said cathode terminal and said anode electrode. 
[Claim 33] 

A light emitting device provided with the active device according to any one of claims 20 to 32 and a fluorescent 
substance layer arranged near said active device. 
[Claim 34] 

It has two or more pixels arranged by matrix form, 

The light emitting device according to claim 33 provided for said two or more pixels of every, 

Scanning wiring electrically connected to said 1st controlling-the-discharge electrode of said active device 

which said light emitting device has, 

Signal wiring electrically connected to said 2nd controlling-the-discharge electrode of said active device, 
Preparation **********. 
[Claim 35] 

It has two or more pixels arranged by matrix form, 

The active device according to any one of claims 20 to 32 provided for said two or more pixels of every, 
Scanning wiring electrically connected to said 1st controlling-the-discharge electrode of said active device, 
Signal wiring electrically connected to said 2nd controlling-the-discharge electrode of said active device, 
A picture element electrode electrically connected to said anode electrode of said active device, 
A counterelectrode which counters said picture element electrode, 

An expression-medium layer provided between said picture element electrode and said counterelectrode, 
Preparation **********. 
[Claim 36] 

Claims 15, 17, 18 and 19 in which said expression-medium layer is a liquid crystal layer, and a display given in 
either of 35. 
[Claim 37] 

Claims 15, 17, 18 and 19 in which said expression-medium layer is an organic electroluminescence material layer, 
and a display given in either of 35. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to a light emitting device and a display provided with the active device and it which are 
used especially suitably for a large-sized display about a light emitting device and a display provided with an 
active device and it. 
[Background of the Invention] 
[0002] 

The image display device is widely used as indicators, such as a computer and Television Sub-Division, now. As 
an example of representation of an image display device, the cathode-ray tube (CRT;cathode ray tube) display, 
the liquid crystal display, the organic electroluminescence (EL;electro luminescence) display, and the plasma 
display (PDP) are known, for example. 
[0003] 

In recent years, it changes to the CRT display used former very widely, and flat-panel displays (FPD), such as a 
liquid crystal display, an organic electroluminescence display, and PDP, are used increasingly broadly. This is 
because FPD has a light weight and a thin shape, so it excels in portability or space-saving nature. 
[0004] 

In order to realize an active matrix driven in FPD until now, the thin film transistor (TFT) has been used as an 

active device, and the TFT substrate has been widely used as an address device. 

[0005] 

TFT arranged by matrix form on the TFT substrate is provided with the gate electrode, the source electrode, 
and the drain electrode. 

The two-dimensional information on a picture is correctly expressed by supplying and carrying out line 
sequential scanning of a gating signal and the address signal to a gate electrode and a source electrode, 
respectively. 

The method of presentation of such a picture is called the active-matrix type driving method. 
[0006] 

On an insulating substrate, vacuum devices, such as a plasma excitation chemical vapor deposition system, a 
sputtering system, and a dry etching system, are used for this TFT substrate, and semiconductor membrane, an 
insulator layer or a conductor film, etc. is manufactured deposition and by patterning. A TFT substrate is 
complicated in this way, and since it is manufactured through many manufacturing processes, it is expensive. 
Since very expensive large-sized vacuum devices are needed in order to produce a large-sized substrate 
especially, a manufacturing cost becomes still higher. Here, a large-sized substrate mainly refers to the 
substrate of the size of 20 inches or more of vertical angles, and a display provided with such a large-sized 
substrate is called a large-sized display. 
[0007] 

In recent years, in order to realize large-sized (20 inches or more of vertical angles), and thin Television Sub- 
Division, development of large-sized FPD is desired, it is expensive and PDP is beginning to spread as what 
enlargement replaces with a difficult TFT substrate in the present large-sized FPD commercial scene. 
[0008] 

PDP is driven by the method of driving a passive-matrix type (for example, refer to patent documents 1). That 
is, in PDP, the wiring prolonged in a column direction and the wiring prolonged in a line writing direction only 
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cross simply, and an active device does not exist in these intersections. And the display for 1 pixel is realized by 
whether discharge is caused on these intersections, or it does not start. In order to perform a gradation display, 
the technique of the Pulse-Density-Modulation method used combining the discharge pulse from which width 
differs is adopted. 

[Patent documents 1] JP ? S63-1 51 997,A 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0009] 

However, in PDP, since the gradation display was performed by the Pulse-Density-Modulation method, there 

were the following problems. 

[0010] 

In the Pulse-Density-Modulation method, in order to perform 8 fatbitses, for example, one cycle (16msec) of a 
display is divided at the eight sections, the one section is further divided into address periods and a display 
period, and the method of writing the on-off information on a display in each pixel at address periods is used. 
Therefore, the length of a display period will be restricted by eight address periods, and cannot make luminosity 
as a display high. 
[0011] 

Since address periods will become long and the length of a display period will decrease further if display 
gradation is raised to 10 bits or a screen is made highly minute, sufficient luminosity cannot be obtained. 
Therefore, it is dramatically difficult to deal with high definition-ization. 
[0012] 

Since the drive circuit attached outside becomes very complicated, there is also a problem that a manufacturing 

cost will become high. 

[0013] 

In order to solve such a problem, JP,2001-350445,A is indicating the technique of dividing one display period into 
further two or more periods, and changing turning on and off by adjusting the charge quantity stored on an 
electrode at address periods. According to this technique, a gradation number can be increased, securing 
sufficient luminosity. 
[0014] 

However, in this technique, since a drive circuit becomes still more complicated, the increase in a gradation 

number and the simplification of a drive circuit will be a relation of a trade-off. 

[0015] 

On the other hand, in using a liquid crystal layer and an organic electroluminescence layer as an expression 
medium using a TFT substrate, Since the active-matrix-driven method is adopted, the above problems are not 
generated, but as stated previously, the production itself takes time and effort dramatically, and since 
enlargement is difficult, the frame of plant-and-equipment investment and reduction of panel cost are difficult. 
[0016] 

this invention is made in view of an above-mentioned problem, and comes out. The purpose is to provide a light 
emitting device and a display provided with the active device and it which are used suitably for a flat-panel 
display. 

[Means for Solving the Problem] 
[0017] 

A cathode terminal and an anode electrode which an active device by this invention is arranged at the 
predetermined intervals in accordance with the 1st direction, and are made to generate discharge in between 
[ mutual ], A controlling-the-discharge electrode which is a controlling-the-discharge electrode which controls a 
size of discharge current which flows between said cathode terminal and said anode electrode, and controls a 
size of discharge current according to the potential, A preparation and said controlling-the-discharge electrode 
are provided in the side of a course of discharge generated between said cathode terminal and said anode 
electrode, It has the composition from which strength of influence which potential of said controlling-the- 
discharge electrode has to potential structure generated according to potential difference of said cathode 
terminal and said anode electrode changes in accordance with the 2nd direction that abbreviated-intersects 
perpendicularly in said 1st direction, and the above-mentioned purpose is attained by that. 
[0018] 
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As for said cathode terminal and said anode electrode, it is preferred to have the shape as which a longitudinal 

direction is specified in parallel with said 2nd direction. 

[0019] 

Or a cathode terminal and an anode electrode which an active device by this invention is arranged at the 
predetermined intervals in accordance with the 1 st direction, and are made to generate discharge in between 
[ mutual ], A controlling-the-discharge electrode which is a controlling-the-discharge electrode which controls a 
size of discharge current which flows between said cathode terminal and said anode electrode, and controls a 
size of discharge current according to the potential, A preparation, said cathode terminal, and said anode 
electrode, It has the shape as which a longitudinal direction is specified in parallel with the 2nd direction that 
a^breviated-intersects perpendicularly in said 1 st direction, and said controlling-the-discharge electrode is 
provided in a position which separated in accordance with said 2nd direction from said cathode terminal and said 
anode electrode, and the above-mentioned purpose is attained by that. 
[0020] 

As for said controlling-the-discharge electrode, it is preferred to have the shape as which a longitudinal 

direction is specified in parallel with said 1st direction. 

[0021] 

Distance d 1 between said cathode terminal and said anode electrode, distance d 2 between said cathode terminal 
and said controlling-the-discharge electrode, And it is preferred that distance d 3 between said anode electrode 
and said controlling-the-discharge electrode satisfies a relation of dj<d 2 and d 1 <d 3 . 
[0022] 

Distance d 2 between said cathode terminal and said controlling-the-discharge electrode and distance d 3 

between said anode electrode and said controlling-the-discharge electrode omit, and are, and things are 

preferred. 

[0023] 

Or a cathode terminal and an anode electrode which are made to generate discharge in between where an active 
device by this invention is mutual, A controlling-the-discharge electrode which is a controlling-the-discharge 
electrode which controls a size of discharge current which flows between said cathode terminal and said anode 
electrode, and controls a size of discharge current according to the potential, Distance d 1 between a 

preparation, said cathode terminal, and said anode electrode, distance d 2 between said cathode terminal and said 
controlling-the-discharge electrode — and, Distance d 3 between said anode electrode and said controlling-the- 
discharge electrode satisfies a relation of d.|<d 2 and d^dg, and it Distance d 2 between said cathode terminal and 
said controlling-the-discharge electrode, Distance d 3 between said anode electrode and said controlling-the- 
discharge electrode omits, and is, it has composition, and the above-mentioned purpose is attained by that. 
[0024] 

It is preferred that said cathode terminal, said anode electrode, and said controlling-the-discharge electrode are 

provided on an approximately same flat surface. 

[0025] 

As for said controlling-the-discharge electrode, it is preferred to be provided so that it may not be located 

between said cathode terminal and said anode electrode. 

[0026] 

It is preferred that distance d 2 between said cathode terminal and said controlling-the-discharge electrode and 
longest distance d^ ? between said cathode terminal and said anode electrode satisfy a relation of d 2 >=d 1 \ 
[0027] 

An active device by this invention is further provided with discharge gas which can be ionized between said 

cathode terminal and said anode electrode typical at least. 

[0028] 

As for a pressure of said discharge gas, it is more preferred than firing potential between said cathode terminal 
and said anode electrode to be set up so that firing potential between said cathode terminal and said 
controlling-the-discharge electrode may become high. 
[0029] 
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A light emitting device by this invention is provided with an active device which has the above-mentioned 
composition, and a fluorescent substance layer arranged near said active device, and the above-mentioned 
purpose is attained by that. 
[0030] 

A light emitting device which a display by this invention has two or more pixels arranged by matrix form, and has 
the above-mentioned composition provided for said two or more pixels of every, It has scanning wiring 
electrically connected to said cathode terminal of said active device which said light emitting device has, and 
signal wiring electrically connected to said controlling-the-discharge electrode of said active device, and the 
above-mentioned purpose is attained by that. 
[0031] 

Or an active device which a display by this invention has two or more pixels arranged by matrix form, and has 
the above-mentioned composition provided for said two or more pixels of every, Scanning wiring electrically 
connected to said cathode terminal of said active device, Signal wiring electrically connected to said controlling- 
the-discharge electrode of said active device, It has an expression-medium layer provided between a picture 
element electrode electrically connected to said anode electrode of said active device, a counterelectrode which 
counters said picture element electrode, and said picture element electrode and said counterelectrode, and the 
above-mentioned purpose is attained by that. 
[0032] 

In a certain suitable embodiment, an active device by this invention functions as an amplifier which amplifies an 
electrical signal inputted into said controlling-the-discharge electrode, and is outputted from said cathode 
terminal. 
[0033] 

A drive circuit which outputs a signal for a display by this invention to drive said two or more pixels, It may have 
further two or more amplifiers which amplify a signal outputted from said drive circuit, and are supplied to said 
two or more pixels, and each of two or more of said amplifiers may have the composition which is the above- 
mentioned active device which functions as an amplifier. 
[0034] 

Two or more discharge cells which a display by this invention has two or more pixels arranged by matrix form, 
and are prolonged along a line writing direction or a column direction of said matrix, A drive circuit which outputs 
a signal for driving said two or more pixels, and two or more amplifiers which amplify a signal outputted from said 
drive circuit, and are supplied to said two or more pixels, It is a ******** plasma display panel or a plasma- 
address-liquid-crystal display, and each of two or more of said amplifiers may have the composition which is the 
above-mentioned active device which functions as an amplifier. 
[0035] 

Said two or more amplifiers may also contain the 1st amplifier that amplifies directly a signal outputted from said 

drive circuit, and the 2nd amplifier that amplifies further a signal amplified by said 1st amplifier. 

[0036] 

A cathode terminal and an anode electrode which are made to generate discharge in between where an active 
device by this invention is mutual, The 1st and 2nd controlling-the-discharge electrode which is the 1st and 2nd 
controlling-the-discharge electrode which controls a size of discharge current which flows between said cathode 
terminal and said anode electrode, and controls a size of discharge current according to those potential, A 
preparation and said 1 st controlling-the-discharge electrode have the composition near a course of discharge 
generated between said cathode terminal and said anode electrode rather than said 2nd controlling-the- 
discharge electrode, and the above-mentioned purpose is attained by that. 
[0037] 

As for said 1st controlling-the-discharge electrode, it is preferred to be provided between said cathode terminal 

and said anode electrode. 

[0038] 

As for said 2nd controlling-the-discharge electrode, it is preferred to be provided in the side of a course of 

discharge generated between said cathode terminal and said anode electrode. 

[0039] 

Said cathode terminal and said anode electrode, In accordance with the 1st direction, it is arranged at the 
predetermined intervals, and has the shape as which a longitudinal direction is specified in parallel with the 2nd 
direction that abbreviated-intersects perpendicularly in said 1st direction, and, as for said 2nd controlling-the- 
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discharge electrode, it is preferred to be provided in a position which separated in accordance with said 2nd 

effraction from said cathode terminal and said anode electrode. 

[0040] 

As for said 1st controlling-the-discharge electrode, it is preferred to have the shape as which a longitudinal 

direction is specified in parallel with said 2nd direction. 

[0041] 

As for said 2nd controlling-the-discharge electrode, it is preferred to have the shape as which a longitudinal 

direction is specified in parallel with said 1st direction. 

[0042] 

Distance d 4 between said cathode terminal and said anode electrode, distance d 5 between said cathode terminal 
and said 2nd controlling-the-discharge electrode, And it is preferred that distance d 6 between said anode 
electrode and said 2nd controlling-the-discharge electrode satisfies a relation of d 4 <d 5 and d 4 <dg. 
[0043] 

Distance d 5 between said cathode terminal and said 2nd controlling-the-discharge electrode and distance d 6 

between said anode electrode and said 2nd controlling-the-discharge electrode omit, and are, and things are 

preferred. 

[0044] 

It is preferred that said cathode terminal, said anode electrode, and said 1st and 2nd controlling-the-discharge 

electrode are provided on an approximately same flat surface. 

[0045] 

As for said 2nd controlling-the-discharge electrode, it is preferred to be provided so that it may not be located 

between said cathode terminal and said anode electrode. 

[0046] 

It is preferred that distance d 5 between said cathode terminal and said 2nd controlling-the-discharge electrode 
and longest distance d 4 between said cathode terminal and said anode electrode satisfy a relation of d 5 >=d 4 '. 
[0047] 

An active device by this invention is further provided with discharge gas which can be ionized between said 

cathode terminal and said anode electrode typical at least. 

[0048] 

As for a pressure of said discharge gas, it is more preferred than firing potential between said cathode terminal 
and said anode electrode to be set up so that firing potential between said cathode terminal and said 2nd 
controlling-the-discharge electrode may become high. 
[0049] 

A light emitting device by this invention is provided with an active device which has the above-mentioned 
composition, and a fluorescent substance layer arranged near said active device, and the above-mentioned 
purpose is attained by that. 
[0050] 

A light emitting device which a display by this invention has two or more pixels arranged by matrix form, and has 
the above-mentioned composition provided for said two or more pixels of every, It has scanning wiring 
electrically connected to said 1st controlling-the-discharge electrode of said active device which said light 
emitting device has, and signal wiring electrically connected to said 2nd controlling-the-discharge electrode of 
said active device, and the above-mentioned purpose is attained by that. 
[0051] 

Or an active device which a display by this invention has two or more pixels arranged by matrix form, and has 
the above-mentioned composition provided for said two or more pixels of every, Scanning wiring electrically 
connected to said 1st controlling-the-discharge electrode of said active device, Signal wiring electrically 
connected to said 2nd controlling-the-discharge electrode of said active device, It has an expression-medium 
layer provided between a picture element electrode electrically connected to said anode electrode of said active 
device, a counterelectrode which counters said picture element electrode, and said picture element electrode 
and said counterelectrode, and the above-mentioned purpose is attained by that. 
[0052] 

Said expression-medium layer may be a liquid crystal layer. 
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[0053] 

Said expression-medium layer may be an organic electroluminescence material layer. 

[Effect of the Invention] 

[0054] 

According to this invention, the active device which has the element characteristic which was easy to 
manufacture and was excellent is provided. The active device by this invention is used suitably for various kinds 
of electron devices containing a light emitting device and a display, and is used especially suitably for a large- 
sized flat-panel display. 
[0055] 

Sfnce the active device by this invention, the light emitting device provided with it, and a display can be 
manufactured using the thick film forming methods, such as screen printing, reduction of a manufacturing cost is 
possible and enlargement of a display is also realized easily. 
[Best Mode of Carrying Out the Invention] 
[0056] 

First, the fundamental composition common to the "1st active device" by this invention and the "2nd active 

device" by this invention, and its operation and effect are explained. 

[0057] 

The active device (the 1st and 2nd active devices) by this invention is provided with the following. 

The cathode terminal and anode electrode (these are generalized and it is also called "the discharge generating 

electrode of a couple".) which are made to generate discharge in between [ mutual ]. 

The controlling-the-discharge electrode which controls the size of the discharge current which flows among 
these. 

[0058] 

The cathode terminal and the anode electrode are arranged at the predetermined intervals in accordance with a 
certain direction. If predetermined potential difference is given between a cathode terminal and an anode 
electrode, the potential structure (expressed with distribution of line of electric force or an equipotential 
surface) according to that potential difference will be formed among these, and the existence of generating of 
discharge and the size of discharge current will be determined according to this potential structure. This 
potential structure is that (disturbed) which changes with the potential of a controlling-the-discharge electrode, 
The state (state where discharge current is flowing among these) where the cathode terminal and the anode 
electrode have flowed, The size of the discharge current which can change the state (state where discharge 
current is not flowing among these) where it has not flowed, and flows between a cathode terminal and an anode 
electrode can be changed. That is, according to the potential of a controlling-the-discharge electrode 
(responding to the height relation between a cathode terminal, an anode electrode, and controlling-the-discharge 
inter-electrode relative potential strictly), the size of discharge current is controllable. 
[0059] 

The active device by this invention functions, for example by electrically connecting an anode electrode to a 
passive component as a switching element which controls supply of the electric charge to a passive component, 
or current. Passive components here are the liquid crystal capacity which comprises an electrode of a couple, 
and a liquid crystal layer pinched among them, for example, and an organic electroluminescence 
(electroluminescence) element. Or the active device by this invention functions by equipping the neighborhood 
with the fluorescent substance layer as a light emitting device which makes a fluorescent substance layer emit 
light by plasma discharge. 
[0060] 

Many thin films, such as a gate electrode, gate dielectric film, a semiconductor layer, a source electrode, and a 
drain electrode, are laminated, and the thin film transistor conventionally used as an active device is constituted. 
On the other hand, since the active device by this invention has easy and simple composition as mentioned 
above, it can be manufactured by a simple manufacturing process. 
[0061] 

Since the active device by this invention controls discharge current to a thin film transistor controlling the 
current which flows through a semiconductor layer, the OFF state current does not occur like a thin film 
transistor (TFT). 
[0062] 
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It is easy to have composition with which a cathode terminal, an anode electrode, and a controlling-the- 
discharge electrode do not lap mutually via an insulator layer, and the delay of an electrical signal and generating 
of a provincial accent resulting from the capacity formed in the portion with which these lapped can be 
prevented. 
[0063] 

Since it has the advantage which was mentioned above, the active device by this invention can be used 

conveniently for a large-sized display (for example, flat display panel). 

[0064] 

Next, composition peculiar to the "1st active device" by this invention is explained. 
[0065] 

The invention-in-this-application person considered the relative arrangement relationship of the discharge 
generating electrode of a couple, and a controlling-the-discharge electrode, and a relation with the ease of 
control of discharge in detail. As a result, a controlling-the-discharge electrode on a position and a twist 
concrete target. By providing in a position from which the strength of the influence which the potential of a 
controlling-the-discharge electrode has to the potential structure which is the side of the course of discharge 
and is generated between discharge generating electrodes changes in accordance with the direction which 
abbreviated-intersects perpendicularly with the arrangement direction of a discharge generating electrode, It 
found out that the size of discharge current was easily and effectively controllable. The "1st active device" by 
this invention is thought out based on the above-mentioned knowledge. In Description of this application, "the 
side of a discharge path" shall point out the field distant from the discharge path in accordance with the 
direction which abbreviated-intersects perpendicularly in the direction (direction parallel to the line of electric 
force generated according to the potential difference of a cathode terminal and an anode electrode) into which 
discharge current flows. 
[0066] 

In the "1st active device" by this invention, a controlling-the-discharge electrode is provided in the side of a 
discharge path, And the strength of the influence which the potential of a controlling-the-discharge electrode 
has to the potential structure generated according to the potential difference of a cathode terminal and an 
anode electrode changes in accordance with the direction ("the 2nd direction" is called.) which abbreviated- 
intersects perpendicularly with the arrangement direction ("the 1st direction" is called.) of a cathode terminal 
and an anode electrode. Therefore, the strength of the influence which a controlling-the-discharge electrode has 
to the line of electric force (it is parallel to the 1st direction and more than one are located in a line in 
accordance with the 2nd direction) generated according to the potential difference of a cathode terminal and an 
anode electrode changes in accordance with the 2nd direction (direction with which line of electric force is 
located in a line). Therefore, the number of the line of electric force generated between a cathode terminal and 
an anode electrode (namely, field intensity) can be controlled easily and effectively, and, as a result, the size of 
discharge current can be controlled easily and effectively. 
[0067] 

"The 1st active device" has the shape as which a longitudinal direction is specified in parallel [ a cathode 
terminal and an anode electrode ] with the 2nd direction, for example, and when a controlling-the-discharge 
electrode adopts the composition provided in the position which is separated from a cathode terminal and an 
anode electrode in accordance with the 2nd direction, it is realized. 
[0068] 

"The 1st active device" Distance d 1 between a cathode terminal and an anode electrode. Distance d 2 between a 

cathode terminal and a controlling-the-discharge electrode and distance d 3 between an anode electrode and a 

controlling-the-discharge electrode, The relation of d^d 2 and d t <d 3 is satisfied, and it realizes also by distance 

d 2 between a cathode terminal and a controlling-the-discharge electrode and distance d 3 between an anode 

electrode and a controlling-the-discharge electrode omitting, being, and adopting composition. 
[0069] 

Then, composition peculiar to the "2nd active device" by this invention is explained. 
[0070] 

He found out that discharge current was easily and effectively controllable by providing the further controlling- 
the-discharge electrode in the position which is comparatively separated from a discharge path while providing 
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the controlling-the-discharge electrode near the discharge path, as a result of an invention-in-this-application 
person's repeating a still more detailed examination. The "2nd active device" by this invention is thought out 
based on the above-mentioned knowledge which the invention-in-this-application person found out 
[0071] 

The "2nd active device" by this invention has the "1st controlling-the-discharge electrode" and the "2nd 
controlling-the-discharge electrode" as a controlling-the-discharge electrode, and its the "1st controlling-the- 
discharge electrode" is closer to a discharge path than the "2nd controlling-the-discharge electrode." 
Therefore, the 1st controlling-the-discharge electrode near a discharge path can perform ON-and-OFF control 
of discharge current chiefly, and the size of discharge current can be smoothly controlled by the 2nd controlling- 
tfie-discharge electrode far from a discharge path. Therefore, discharge current is easily and effectively 
controllable. A direct-current constant voltage is used as a discharge generated voltage impressed between 
discharge generating electrodes. Since the drive using voltage comparatively low as the 1st controlling-the- 
discharge voltage impressed to the 1st controlling-the-discharge electrode and the 2nd controlling-the- 
discharge electrode and the 2nd controlling-the-discharge voltage is attained, it is not necessary to use the 
high-withstand-pressure driver which can impress high tension in pulse as a power supply, and a manufacturing 
cost can be reduced. 
[0072] 

The discharge phenomenon (plasma phenomenon) controlled here in the active device by this invention is 
explained. "Discharge" is a dielectric breakdown phenomenon produced to the space which is full of gas by 
impressing voltage to inter-electrode, and the plasma state in which a positive ion and an electron exist in 
equivalent amount mostly appears in this space after discharge generating. And "discharge current" is current in 
which an electron with a positive ion with positive charge and a negative charge plays a role of a career in such 
the plasma state (discharge state). 
[0073] 

Hereafter, a discharge phenomenon (plasma phenomenon) is explained in more detail. 
[0074] 

The phenomenon which a positive ion and an electron produce by the electric field value (a value called an 
electric field value / gas pressure is usually used) of the space full of gas becoming large, accelerating the 
electron which exists in space, and colliding with a gas atom (molecule), By putting together the phenomenon 
which the positive ion which exists in space collides with the electrode (cathode terminal) surface by the side of 
negative potential, and a secondary electron generates, a positive ion and an electron are generated and each 
particle moves to an opposite direction mutually by the electric field which exists in space. The diffusion 
phenomenon which originates in the inhomogeneous distribution of particles besides the drift phenomenon by 
such an electric field as a gestalt of movement (movement of the career of current) of particles also exists. 
[0075] 

How to flow through discharge current which was mentioned above is a mechanism in which the vacuum tube 
which sends current through space similarly differs from a field emission display (FED). In a vacuum tube, the 
electron emitted from the heated filament serves as a career of current. In FED, the electron pulled out using 
field emission serves as a career of current from a sharp cathode terminal. 
[0076] 

As compared with a vacuum tube or FED, there are other points that discharge (plasma) differs and the situation 
of distribution of the line of electric force which exists in the space through which current flows as the example, 
or an equipotential surface is mentioned. In a vacuum tube or FED, except for the electrode vicinity for drawers 
of electron flow, the line of electric force needs to exist in linear shape mostly, and an electron moves along 
such line of electric force between a cathode terminal and anode electrodes (electrode by the side of positive 
potential). Therefore, the cathode terminal and the anode electrode need to be provided so that it may counter 
mutually fundamentally. The equipotential surface exists in the space between a cathode terminal and an anode 
electrode at equal intervals mostly. 
[0077] 

On the other hand, in discharge (plasma), although line of electric force connects between a cathode terminal 
and anode electrodes, the shape does not need to be linear shape, for example, it may be arch shape (see 
drawing 1 etc. which are mentioned later). An equipotential surface inclines near the cathode and serves as 
distribution peculiar to discharge that, namely, the interval of an equipotential surface is short near the cathode, 
an electric potential gradient is sudden in the portion, and an electric field is strong. 



http://www4.ipdl.inpit.^^ 2010/08/03 



JP,2004-212949,A [DETAILED DESCRIPTION] 



9/37 ^— V 



[0078] 

Since a peculiar potential structure which was mentioned above is formed in discharge (plasma), discharge will 
not be generated if it says conversely, and such a potential structure is unmaintainable. If the characteristic of 
such a discharge phenomenon is used, it will become possible to control discharge by impression of the 
disturbance potential from the outside. In a vacuum tube or FED, even if an inter-electrode potential structure 
changes somewhat, current still flows. 
[Q079] 

Since an' equivalent amount of positive ions with positive charge and electrons with a negative charge exist in 
the state of discharge (plasma), when it sees macroscopically, it is in the neutral state electrically. That is, the 
stable state is realized electrically. On the other hand, in a vacuum tube or FED, since only an electron exists, if 
electron flow is not controlled appropriately, the negative charge of electrons will repel each other and electron 
flow will expand. That is, at a vacuum tube or FED, the state where the electron is flowing is in an unstable state 
electrically, and in order to fully acquire current, it will be necessary to accelerate an electron by high tension. 
[0080] 

Hereafter, the embodiment by this invention is described, referring to Drawings. This invention is not limited to 

following embodiments. 

[0081] 

(Embodiment 1) 

First, the structure of the active device 100 of Embodiment 1 by this invention is explained, referring to drawing 
1_(a) and (b). Drawing 1 (a) is a perspective view showing the active device 100 typically, and drawing 1 (b) is a 
plan showing the active device 100 typically. 
[0082] 

The active device 100 is provided with the following. 

The cathode terminal 1 and the anode electrode 2 which are made to generate discharge in between [ mutual ] 
as shown in drawing 1 (a) and (b). 

The controlling-the-discharge electrode 3 which controls the size of the discharge current which flows between 
the cathode terminal 1 and the anode electrode 2. 

The size of the discharge current which flows between the cathode terminal 1 and the anode electrode 2 is 
controlled according to the potential of the controlling-the-discharge electrode 3 to mention later. In drawing 1 
(a), the reference mark 101 shows typically signs (course of discharge) that discharge has occurred between the 
cathode terminal 1 and the anode electrode 2. 
[0083] 

The cathode terminal 1 and the anode electrode 2 are formed at the predetermined intervals in accordance with 
a certain direction (the 1st direction) D1. The controlling-the-discharge electrode 3 is formed in the position 
which is separated from the cathode terminal 1 and the anode electrode 2 in accordance with the 2nd direction 
D2 that abbreviated-intersects perpendicularly in the 1st direction D1. According to this embodiment, the 
cathode terminal 1, the anode electrode 2, and the controlling-the-discharge electrode 3 are formed on the 
approximately same flat surface, and, more specifically, are formed on the substrate 10 which has the insulating 
surface. 
[0084] 

The active device 100 has discharge gas (un-illustrating) ionizable between the cathode terminal 1 and the 
anode electrode 2 at least. Discharge gas is enclosed with the inside of the gas-charging structure (un- 
illustrating) formed on the substrate 10, for example. 
[0085] 

The active device 100 is manufactured as follows, for example. 
[0086] 

First, the cathode terminal 1, the anode electrode 2, and the controlling-the-discharge electrode 3 are formed 
on the substrate 10. Here, the glass substrate which consists of 3-mm-thick soda glass is used as the substrate 
10. Of course, the construction material and thickness of the substrate 10 should just be a substrate which is 
not limited to this but can bear the manufacturing process of the active device 100. The substrate which has 
transparency depending on the use of the active device 100 is used. For example, in using the light from a back 
light for the transmission type liquid crystal display and penetration reflective two-ways type liquid crystal 
display which are used for a display, it uses the substrate which has transparency. When using for a high- 
reflective-liquid-crystal display or an organic electroluminescence display, it may be an opaque substrate which 
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consists of materials, such as metal and resin. 
[#087] 

The cathode terminal 1, the anode electrode 2, and the controlling-the-discharge electrode 3 are formed with 
screen printing, using nickel as a material of an electrode. First, the mesh part of the screen version which has a 
predetermined pattern for the nickel paste constituted including nickel powder, a binder material, etc. is passed, 
and it applies on the substrate 10. Next, the nickel paste applied on the substrate is dried and solidified at about 
300 **. Then, conductivity is obtained by calcinating at about 600 **. 
[0088] 

Here, the cathode terminal 1 , the anode electrode 2, and the controlling-the-discharge electrode 3 are formed in 
rectangular parallelepiped shape (seeing from substrate 10 normal line direction rectangular form) with the 
following sizes. Although the size illustrated here is a size suitable as a switching element with which the display 
up to about 60 inches is provided for every pixel at 20 inches or more, of course, it is not limited to this. 
Cathode terminal 1: Width W1 50micrometerx length L1 80micrometer and 15 micrometers in thickness 
Anode electrode 2: Width W250micrometerx length L280micrometer and 1 5 micrometers in thickness 
Controlling-the-discharge electrode 3: Width W350micrometerx length L31 50micrometer and 15 micrometers in 
thickness 
[0089] 

As it is indicated in drawing 1 as the cathode terminal 1 and the anode electrode 2, it is provided so that a long 
side may counter mutually. And the controlling-the-discharge electrode 3 is formed so that it may not be 
located between the cathode terminal 1 and the anode electrode 2, and it is provided so that the long side may 
counter the shorter side of the cathode terminal 1 and the anode electrode 2. The cathode terminal 1, the anode 
electrode 2, and the controlling-the-discharge electrode 3 open the following intervals, and are formed. 
[0090] 

Distance d^SOmicrometer between the cathode terminal 1 and the anode electrode 2 

Distance d 2 =1 50micrometer between the cathode terminal 1 and the controlling-the-discharge electrode 3 
Distance d 3 =150micrometer between the anode electrode 2 and the controlling-the-discharge electrode 3 
Longest distance dj'=1 SOmicrometer between the cathode terminal 1 and the anode electrode 2 
[0091] 

In Description of this application, especially the "distance" between two members shall point out the "shortest 
distance" which is the distance between the ends which two members approach, unless it refuses. The "longest 
distance" between members points out the distance between the ends which two members isolated. 
[0092] 

As a material of an above-mentioned electrode, it is not limited to nickel, but there is conductivity, metal with a 
suitable secondary electron emission factor can be used, and silver, aluminum, etc. may be used. The formation 
method of an electrode is not limited to screen printing, either, but may be formed as a 1 micrometers or more- 
thick thick film using the sandblasting method, a photosensitive paste method, etc. A 1 micrometer or less-thick 
thin film may be formed using a sputtering technique or electron beam evaporation method, and it may form in a 
predetermined electrode pattern (shape) according to dry etching or a wet etching process. If screen printing is 
used like this embodiment, formation of an electrode can be performed simple and enlargement of the device 
with which many switching elements were formed on the substrate will be realized easily. 
[0093] 

Secondary electron emission factors, such as a 6 Howe-ized lantern, 6 Howe-ized gadolinium or magnesium 
oxide, are high on the surface of the electrode formed as mentioned above, and the coating membrane which 
consists of material which has high weld slag-proof nature may be formed in it. Such coating membrane can be 
formed using an electrodeposition process, a sputtering technique or electron beam evaporation method, etc., for 
example. 
[0094] 

Next, gas-charging structure is formed on the substrate 10 with which the electrode was formed as mentioned 
above. First, the fritto material which uses glass as the main ingredients is applied so that the cathode terminal 
1 , the anode electrode 2, and the controlling-the-discharge electrode 3 may be surrounded. Then, the gas- 
charging structure which the substrate with which the electrode was formed, and the glass plate pasted up by 
fritto material is formed by arranging to a position the spacer (about 200 micrometers in height) and the glass 
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plate for closure which specify the height of gas-charging structure, and calcinating them at about 600 **. Then, 
vacuum suction of the inside of gas-charging structure is carried out, and a xenon encloses and closes the neon 
mixed 5% by the pressure of 15kPa as discharge gas. What is necessary is just to form gas-charging structure so 
that they may be surrounded in forming two or more active devices 100 on the substrate 10. 
[0095] 

What is necessary is just gas which it is not limited to what was illustrated here as discharge gas, and an 
ejectrode is not corroded, or does not adhere to an electrode. If rare gas, such as helium, argon, neon, and a 
xenon, and these mixtures are used, discharge can be generated on comparatively low voltage. Since gas- 
charging structure and its making process can be skipped as discharge gas if the atmosphere is used with 
atmospheric pressure, simpler composition is realized and a manufacturing process can be simplified. 
[0096] 

Hereafter, the characteristic and the principle of operation of the active device 100 of this embodiment which 

were formed as mentioned above are explained. 

[0097] 

The active device 100 functions as a switching element which drives a passive component, for example. When 
driving a passive component (driven part) using the active device 100, as shown in drawing 1 (a), for example, 
The power supply 6 and the cathode terminal 1 which supply a discharge generated voltage (here gate voltage 
Vg) are electrically connected, the power supply 7 and the controlling-the-discharge electrode 3 which supply 
controlling-the-discharge voltage (here data voltage Vd) are electrically connected, and the anode electrode 2 
and the driven part (passive component) 4 are electrically connected. If the active device 100 is one when it is 
the liquid crystal capacity which consists of an electrode (a picture element electrode and a counterelectrode) 
of a couple, and a liquid crystal layer pinched among these, for example when the driven part 4 is capacity 
equivalent, an electric charge will be accumulated in the driven part 4. If the active device 100 is one when the 
driven part 4 is resistance equivalent, and it is an organic electroluminescence (electroluminescence) element, 
for example, current will flow into the driven part 4. 
[0098] 

The active device 100 functions by equipping the neighborhood with the fluorescent substance layer as a light 
emitting device which makes a fluorescent substance layer emit light by plasma discharge. Since the ultraviolet 
quantity generated from the active device 100 is controllable according to the potential of the controlling-the- 
discharge electrode 3 if the ultraviolet radiation from the size (quantity) of discharge current and the excitation 
gas (for example, xenon) in plasma has a relation of a monotone increase, The luminosity of luminescence by the 
photoluminescence effect is controllable. 
[0099] 

The characteristic of the active device 100 of this embodiment is explained referring to drawing 2 (a) and (b). 
Drawing 2 (a) and (b) sets constant one side of the controlling-the-discharge voltage Vd impressed to the 
discharge generated voltage Vg and the controlling-the-discharge electrode 3 which are impressed to the 
cathode terminal 1, It is a graph which shows change of the current I supplied to the driven part 4 when changing 
another side (that is, it flows between the cathode terminal 1 and the anode electrode 2). 
[0100] 

As shown in drawing 2 (a), the discharge generated voltage Vg impressed to the cathode terminal 1 is considered 
as regularity (Vg=-250V), and if the controlling-the-discharge voltage Vd impressed to the controlling-the- 
discharge electrode 3 is changed, the size of the current I supplied to the driven part 4 will change linearly 
smoothly from zero to a predetermined size. 
[0101] 

If the discharge generated voltage Vg which considers controlling-the-discharge voltage Vd impressed to the 
controlling-the-discharge electrode 3 as regularity (Vd=0V or Vd=+30V), and is impressed to the cathode 
terminal 1 is changed as shown in drawing 2 (b), The size of the current I supplied to the driven part 4 changes 
linearly smoothly from zero to a predetermined size. 
[0102] 

Thus, in the active device 100 by this invention, the size of the current I supplied to the driven part 4 is 
controllable. This is for the size of the discharge current which flows between the cathode terminal 1 and the 
anode electrode 2 to change with the relative height relations of each potential of the cathode terminal 1, the 
anode electrode 2, and the controlling-the-discharge electrode 3. Hereafter, it explains in more detail, referring 
to drawing 3 (a) - (c). Drawing 3 (a) - (c) is a figure showing typically the line of electric force E by which it is 
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generated according to inter-electrode potential difference. 
[0103] 

First, the potential V3 of the controlling-the-discharge electrode 3 does as the potential V1 of the cathode 
terminal 1, and the potential V2 of the anode electrode 2, and when lower than the potential V2 of the anode 
electrode 2 (when it is V2>V3>V1), The potential difference (V2-V1) between the cathode terminal 1 and the 
anode electrode 2 is larger than the potential difference (V3-V1) between the cathode terminal 1 and the 
cpntrolling-the-discharge electrode 3. Therefore, as shown in drawing 3 (a), the line of electric force E mainly 
exists between the cathode terminal 1 and the anode electrode 2. Therefore, when voltage is impressed to each 
electrode so that it may become such potential, discharge occurs between the cathode terminal 1 and the anode 
electrode 2, and discharge current flows among these. 
[0104] 

There is no potential V3 of the controlling-the-discharge electrode 3 between the potential V1 of the cathode 
terminal 1, and the potential V2 of the anode electrode 2, and when higher than the potential V2 of the anode 
electrode 2 (when it is V3>V2>V1), The potential difference (V3-V1) between the cathode terminal 1 and the 
controlling-the-discharge electrode 3 becomes larger than the potential difference (V2-V1) between the 
cathode terminal 1 and the anode electrode 2. Therefore, the line of electric force E exists also not only 
between between a cathode terminal and the anode electrodes 2 but between the cathode terminal 1 and the 
controlling-the-discharge electrode 3, as shown in drawing 3 (b). Therefore, when voltage is impressed to each 
electrode so that it may become such potential, the discharge generated between the cathode terminal 1 and 
the anode electrode 2 is weak compared with the case where it is shown in drawing 3 (a), and the size of the 
discharge current which flows among these is small compared with the case where it is shown in drawing 3 (a). 
[0105] 

And there is no potential V3 of the controlling-the-discharge electrode 3 between the potential V1 of the 
cathode terminal 1, and the potential V2 of the anode electrode 2, and when higher enough than the potential V2 
of the anode electrode 2, The potential difference (V3-V1) between the cathode terminal 1 and the controlling- 
the-discharge electrode 3 becomes larger enough than the potential difference (V2-V1) between the cathode 
terminal 1 and the anode electrode 2. Therefore, as the line of electric force E is shown in drawing 3 (c), it 
mainly exists between the cathode terminal 1 and the controlling-the-discharge electrode 3, and hardly exists 
between the cathode terminal 1 and the anode electrode 2. Therefore, when voltage is impressed to each 
electrode so that it may become such potential, between the cathode terminal 1 and the anode electrode 2, it 
hardly generates, and discharge current hardly flows into it through discharge among these. 
[0106] 

Thus, the controlling-the-discharge electrode 3 leads selectively the line of electric force E generated between 
the cathode terminal 1 and the anode electrode 2 to the controlling-the-discharge electrode 3, and does so the 
function to reduce the number of the line of electric force E between the cathode terminal 1 and the anode 
electrode 2 (namely, field intensity) by it. Therefore, in the active device 100 by this invention, By adjusting the 
discharge generated voltage impressed between the cathode terminal 1 and the anode electrode 2, and the 
controlling-the-discharge voltage impressed to the controlling-the-discharge electrode 3, The size of the 
discharge current which flows between the cathode terminal 1 and the anode electrode 2 can be changed, and 
the size of the current I supplied to the driven part 4 can be controlled by that. That is, it can be said that the 
active device 100 by this invention is 3 terminal active device (transistor) which made the plasma discharging 
part the channel. However, the active device 100 according to this invention unlike a thin film transistor, Since it 
needed to have neither a semiconductor layer nor a gate insulating layer and discharge (plasma discharge) and 
its generating characteristic have realized the effect equivalent to these, the expensive vacuum devices for 
producing a semiconductor layer and gate dielectric film on the occasion of the manufacture are not needed. 
Therefore, the frame of plant-and-equipment investment can be lessened and the manufacturing cost of the 
element itself can be made low. 
[0107] 

As mentioned above, the controlling-the-discharge electrode 3 with which the active device 100 is provided 
affects the potential structure generated in discharge space according to the potential difference between the 
cathode terminal 1 and the anode electrode 2, and controls the size of discharge current by that. It changes 
according to the distance of the controlling-the-discharge electrode 3 and its place (point), it is so strong that it 
is near, and the strength of the influence which the controlling-the-discharge electrode 3 has on the potential 
structure of a certain place (point) in discharge space is so weak that it is far. In the active device 100, as 
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shown in drawing 1 (a) and (b), the controlling-the-discharge electrode 3 is formed in the side of the discharge 
path 101, and the position which is more specifically separated from the cathode terminal 1 and the anode 
electrode 2 in accordance with the 2nd direction D2. Therefore, the strength of the influence which the potential 
of the controlling-the-discharge electrode 3 has to the potential structure generated according to the potential 
difference of the cathode terminal 1 and the anode electrode 2 changes in accordance with the 2nd direction D2. 
That is, the strength of the influence which the potential of the controlling-the-discharge electrode 3 has to the 
lijne of electric force E (it is parallel to the 1 st direction and more than one are located in a line in accordance 
with the 2nd direction) generated according to the potential difference of the cathode terminal 1 and the anode 
electrode 2 changes in accordance with the 2nd direction D2 (direction with which line of electric force is 
Ideated in a line). Therefore, it becomes easy to lead selectively the line of electric force generated between the 
cathode terminal 1 and the anode electrode 2 (inside of discharge space) to the controlling-the-discharge 
electrode 3, and to adjust field intensity, and, as a result, the size of discharge current can be controlled easily 
and effectively. 
[0108] 

Since it has the shape as which a longitudinal direction is specified in parallel with the 2nd direction to which the 
cathode terminal 1 and the anode electrode 2 abbreviated-intersect perpendicularly in the 1st direction D1 that 
is an arrangement direction, the size of discharge current can be more effectively controlled by this embodiment. 
This Reason is as follows. In order to control effectively the number of the line of electric force by which it is 
generated in discharge space, it is preferred that the strength of the influence which the potential of the 
controlling-the-discharge electrode 3 has on the potential structure in discharge space changes a lot in 
discharge space. That the longitudinal direction of the cathode terminal 1 and the anode electrode 2 is parallel to 
the 2nd direction D2, Since I hear that the controlling-the-discharge electrode 3 is separated from the cathode 
terminal 1 and the anode electrode 2 along with the longitudinal direction, the difference of the shortest distance 
of discharge space and the controlling-the-discharge electrode 3 and the longest distance of discharge space 
and the controlling-the-discharge electrode 3 is greatly securable. Therefore, the controlling-the-discharge 
electrode 3 can change a lot the strength of the influence which it has on the potential structure in discharge 
space in discharge space. Therefore, it becomes easier to lead the line of electric force E to the controlling-the- 
discharge electrode 3 selectively, and to control discharge current. 
[0109] 

When the controlling-the-discharge electrode 3 is the shape which has a longitudinal direction, the controlling- 
the-discharge electrode 3 can have influence effectively to the potential structure generated in discharge space 
as the longitudinal direction is parallel to the 1st direction D1. 
[0110] 

Although this invention was explained so far from a viewpoint of the relation between the arrangement direction 
of the cathode terminal 1 and the anode electrode 2, and the direction in which the controlling-the-discharge 
electrode 3 is located to the cathode terminal 1 and the anode electrode 2, here explains this invention from a 
viewpoint of an interval (distance) inter-electrode [ each ]. 
[0111] 

In this embodiment, rather than distance d 1 (= 50 micrometers) between the cathode terminal 1 and the anode 
electrode 2. Distance d 2 (= 150 micrometers) between the cathode terminal 1 and the controlling-the-discharge 
electrode 3 and distance d 3 (= 150 micrometers) between the anode electrode 2 and the controlling-the- 
discharge electrode 3 are large, Distance d 2 between the cathode terminal 1 and the controlling-the-discharge 
electrode 3 and distance d 3 between the anode electrode 2 and the controlling-the-discharge electrode 3 are 

equal. 
[0112] 

In order to control the size of discharge current effectively, it is preferred that the strength of the influence 
which the controlling-the-discharge electrode 3 has to potential structure changes in accordance with the 2nd 
direction D2 as already stated. Therefore, as for the controlling-the-discharge electrode 3, it is preferred not to 
be located between the cathode terminal 1 and the anode electrode 2. It is because it is difficult to change the 
strength of the influence of the controlling-the-discharge electrode 3 in accordance with the 2nd direction D2 
when the controlling-the-discharge electrode 3 is located between the cathode terminal 1 and the anode 
electrode 2. Since it is the same, it is preferred that the controlling-the-discharge electrode 3 is not formed in 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran_web_c^ 2010/08/03 



JP,2004-212949,A [DETAILED DESCRIPTION] 



14/37^— is 



the position which is separated from the front, the back 1 , i.e., the cathode terminal, and the anode electrode 2 

of*a discharge path along these arrangement directions (the 1st direction D1). 

[0113] 

If distance d 2 between the cathode terminal 1 and the controlling-the-discharge electrode 3 and distance d 3 

between the anode electrode 2 and the controlling-the-discharge electrode 3 are larger than distance d 1 

between the cathode terminal 1 and the anode electrode 2, The controlling-the-discharge electrode 3 is not 
located between the cathode terminal 1 and the anode electrode 2. distance d 2 between the cathode terminal 1 

and the controlling-the-discharge electrode 3 and distance d 3 between the anode electrode 2 and the 

controlling-the-discharge electrode 3 — abbreviation, if equal, The controlling-the-discharge electrode 3 is not 
located in the position which is separated from the front, the back 1, i.e., the cathode terminal, and the anode 
electrode 2 of a discharge path along these arrangement directions (the 1st direction D1). 
[0114] 

Therefore, distance d 1 between the cathode terminal 1 and the anode electrode 2, distance d 2 between the 

cathode terminal 1 and the controlling-the-discharge electrode 3, Distance d 3 between the anode electrode 2 

and the controlling-the-discharge electrode 3 satisfies the relation of d.j<d 2 and d 1 <d 3 , and it And distance d 2 

between the cathode terminal 1 and the controlling-the-discharge electrode 3, By distance d 3 between the 

anode electrode 2 and the controlling-the-discharge electrode 3 omitting, being, and adopting composition, it 
becomes possible to realize easily structure which can control discharge current easily and effectively. 
[0115] 

Next, desirable arrangement of the cathode terminal 1, the anode electrode 2, and the controlling-the-discharge 

electrode 3 is explained. 

[0116] 

Like this embodiment, if the cathode terminal 1 , the anode electrode 2, and the controlling-the-discharge 
electrode 3 are formed on the approximately same flat surface, these electrodes can be formed in the same 
process on the same substrate. Therefore, these electrodes can be simultaneously formed using the same mask 
or the same screen plate, and manufacture of the active device 100 can be simplified. 
[0117] 

Like this embodiment, it is preferred that distance d 2 between the cathode terminal 1 and the controlling-the- 
discharge electrode 3 and longest distance d^ between the cathode terminal 1 and the anode electrode 2 satisfy 
the relation of d 2 >=d 1 '. When discharge occurs between the cathode terminal 1 and the anode electrode 2, 
discharge occurs not only between the approaching ends but between the isolated ends. Distance d 2 between 

the cathode terminal 1 and the controlling-the-discharge electrode 3 because it is more than longest distance 
dj' between the cathode terminal 1 and the anode electrode 2. The field intensity between the cathode terminal 

1 and the controlling-the-discharge electrode 3 becomes weak relatively, and it becomes difficult to generate 
discharge between the cathode terminal 1 and the controlling-the-discharge electrode 3. Therefore, it can 
control that discharge current flows between the cathode terminal 1 and the controlling-the-discharge electrode 
3, and most electric power consumed in order to control discharge between the cathode terminal 1 and the 
anode electrode 2 can be made into zero. As a result, a high input impedance state is realized and power 
consumption can be reduced. 
[0118] 

As for the pressure of discharge gas, it is more preferred than the firing potential between the cathode terminal 
1 and the anode electrode 2 to be set up so that the firing potential between the cathode terminal 1 and the 
controlling-the-discharge electrode 3 may become high. This Reason is explained referring to drawing 4 . Drawing 
4_is a figure showing the pressure dependency of the firing potential in the active device 100, The solid line 103 
in a figure shows the firing potential between the cathode terminal 1 and the anode electrode 2 (inter electrode 
distance is about 50 micrometers), and the solid line 104 shows the firing potential between the cathode terminal 
1 and the controlling-the-discharge electrode 3 (inter electrode distance is about 1 50 micrometers). Firing 
potential is the minimum of the voltage which discharge generates under a predetermined condition. 
[0119] 

If the solid line 104 is set as the field located in the high-tension side rather than the solid line 103, the pressure 
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of discharge gas, Rather than namely, the firing potential between the cathode terminal 1 and the anode 
electrode 2. If the firing potential between the cathode terminal 1 and the controlling-the-discharge electrode 3 
is set as the field (for example, field 102 surrounded with the dashed line shown in drawing 4 ) which becomes 
high, Between the cathode terminal 1 and the controlling-the-discharge electrode 3, it is hard to generate 
discharge to what discharge tends to generate between the cathode terminal 1 and the anode electrode 2. 
Therefore, it can control that discharge current flows between the cathode terminal 1 and the controlling-the- 
djscharge electrode 3, and most electric power consumed in order to control discharge between the cathode 
terminal 1 and the anode electrode 2 can be made into zero. Therefore, the active device 100 set up as 
mentioned above excels [ pressure / of discharge gas ] in low-power-consumption nature. 
[0120] 

In this embodiment, although the active device 100 provided with helium as discharge gas was explained, the 
atmosphere (nitrogen and oxygen) may be used with atmospheric pressure as discharge gas. When using the 
atmosphere with atmospheric pressure, the process of enclosing the process and discharge gas which form gas- 
charging structure can be skipped, and a manufacturing cost can be lowered. 
[0121] 

The cathode terminal 1 , the anode electrode 2, and the controlling-the-discharge electrode 3 do not need to be 
formed on the same flat surface, and may be provided on the base material (for example, substrate) with 
separate each. For example, as shown in drawing 5 and drawing 6 , when the counter substrate 1 1 which counters 
the substrate 10 via the septum 8 which consists of dielectric materials is formed, the controlling-the-discharge 
electrode 3, as shown in drawing 5 , it is made from for example, interval s1=20micrometer with T= 50 
micrometers in thickness, and the substrate 10 in the septum 8 — as it carries out and was shown in drawing 6 t 
it may be arranged on the counter substrate 1 1 (for example, it is set to interval s2=1 50micrometer with the 
substrate 10 — as). 
[0122] 

Although the active device 100 is suitably used as a switching element provided for every pixel of a display, of 
course, it can be used for other uses. For example, it can use also as an amplifier. While forming the active 
device 100 as a switching element for every display pixel of Television Sub-Division, specifically, The active 
device 100 can be formed around an indicator as a voice amplifier of amplifier, and it becomes possible to form 
an indicator and an amplifier part simultaneously by having such composition (at the same process). The active 
device 100 is used also as a light emitting device by providing a fluorescent substance layer in the neighborhood 
so that it may mention later. 
[0123] 

(Embodiment 2) 

The structure of the light emitting device 200 of this embodiment is explained referring to drawing 7 . 
[0124] 

The light emitting device 200 is provided with the following. 
The active device 100 of Embodiment 1. 

The fluorescent substance layer 5 arranged near the active device 100. 

Hereafter, a more concrete structure is explained. 

[0125] 

The active device 100 is formed on the substrate (for example, glass substrate) 10, and the counter substrate 
(for example, glass substrate) 1 1 is formed so that the substrate 10 may be countered via the septum 8 which 
consists of dielectric materials. In this embodiment, the height of the septum 8 is 200 micrometers. And the 
fluorescent substance layer 5 which absorbs ultraviolet rays on the surface by the side of the substrate 10 of 
the counter substrate 1 1 (active device 100 side), and emits visible light to it is formed. Here, the anode 
electrode 2 is grounded. 
[0126] 

Although omitted in the figure, A closed space is formed in the circumference of the active device 100 by 
pasting the substrate 10 and the counter substrate 1 1 together, after applying fritto material to the periphery of 
the active device 100 annularly, Discharge gas is enclosed in this closed space (the neon with which the xenon 
was mixed 5% encloses by pressure 15kPa). As discharge gas, the gas which mixed rare gas and these mixed gas, 
such as helium, argon, and neon, and a xenon can be used conveniently. In using the gas containing a xenon as 
discharge gas, it uses radiation of the vacuum ultraviolet region (wavelength is 140-180 nm) of a xenon for 
excitation of the fluorescent substance layer 5. Of course, gas other than a xenon may be mixed and other gas 
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(for example, mercury gas etc.) which emits ultraviolet rays may be used. 
[0127] 

In the light emitting device 200, if discharge (plasma discharge) occurs between the cathode terminal 1 of the 
active device 100, and the anode electrode 2, the xenon contained in discharge gas will be excited. And the 
ultraviolet rays emitted from the excited xenon are absorbed by the fluorescent substance layer 5, and the 
fluorescent substance layer 5 emits light. 
[0128] 

As shown the active device 100 in drawing 2 (a) and (b), when it drove, it was checked that the size (strength of 
discharge current) of discharge current and the light emitting luminance of the fluorescent substance layer 5 are 
in proportionality mostly. It is because the size of discharge current and the amount of ultraviolet radiation from 
a xenon have a relation of a monotone increase as for the light emitting luminance of the fluorescent substance 
layer 5 being controllable in this way and it can control the radiant quantities of the ultraviolet rays 103 by 
potential of the controlling-the-discharge electrode 3. As mentioned above, the quantity of the light generated 
by the photoluminescence effect is controllable in analog by arranging the fluorescent substance layer 5 near 
the active device 1 00. 
[0129] 

(Embodiment 3) 

The display 300 provided with the light emitting device 200 is explained referring to drawing 8 (a) and (b), and 
drawing 9 (a) - (c). Drawing 8 (a) is a plan showing the display 300 typically, and drawing 8 (b) is a plan expanding 
and showing the field corresponding to one pixel of the display 300. Drawing 9 (a) - (c) is the sectional view 
which met the 9A-9A' line in drawing 8 (b), and the 9B-9B'line and 9C-9C line. 
[0130] 

As shown in drawing 8 (a), the display 300 has two or more pixels P arranged by the matrix form which has a line 
and a sequence, and has the light emitting device 200 shown in drawing 7 at two or more every pixel P. Drawing 
8_(a) is a mimetic diagram and the actual pixel number of the display 300 is 640x480 pieces here. The sizes of 
the one pixel P are 960 micrometers x 320 micrometers. The light emitting device 200 provided in each pixel P is 
provided with the active device 100 as shown also in drawing 7 , and the active matrix driven of the display 300 is 
carried out. The cathode terminal 1, the ASODO electrode 2, and the controlling-the-discharge electrode 3 of 
the active device 100 are arranged on the drawing 9 (a) dielectric layer 24 formed on the substrate (for example, 
glass substrate) 10 as shown in - (c) (typically thick-film-dielectrics layer). 
[0131] 

The display 300 has the scanning wiring (gate signal line) 21 electrically connected to the cathode terminal 1, 
and the signal wiring (data signal line) 22 electrically connected to the controlling-the-discharge electrode 3, and 
has the grounding wiring 23 electrically further connected to the anode electrode 2. In drawing 8 and drawing 9 , 
for intelligibility, a dashed dotted line shows the signal wiring 22, and the dashed line shows the grounding wiring 
23. 

[0132] 

The scanning wiring 21 and the signal wiring 22 are formed for every line and every sequence, respectively. It is 
electrically connected to the gate driver formed out of the viewing area, and scanning voltage (gate voltage) is 
supplied to the scanning wiring 21 from a gate driver. It is electrically connected to the data driver formed out of 
the viewing area, and a signal level (data voltage) is supplied to the signal wiring 22 from a data driver. The 
grounding wiring 23 is grounded out of the viewing area. 
[0133] 

In this embodiment, the scanning wiring 21 and the grounding wiring 23, As shown in drawing 9 (b) and drawing 9 
(c), respectively, it is formed on the glass substrate 10 under the dielectric layer 24, and it is electrically 
connected to the cathode terminal 1 and the anode electrode 2 via the opening (through hole) 24a provided in 
the dielectric layer 24. The signal wiring 22 is formed on the dielectric layer 24, as shown in drawing 9 (a) - (c). 
[0134] 

As the active device 100 and the light emitting device 200 which the display 300 has were already described, 
they can be manufactured, and they can be manufactured using publicly known techniques, such as 
photolithography method and screen printing. The dielectric layer 24, the scanning wiring 21, the signal wiring 22, 
and the grounding wiring 23 can also be manufactured with a publicly known technique using a publicly known 
material. Since it is not necessary to use expensive vacuum devices if the thick film forming methods, such as 
screen printing, are used, a cost advantage is large. As the gate driver which supplies scanning voltage to the 
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scanning wiring 21, and a data driver which supplies a signal level to the signal wiring 22, what is used for the 
liquid crystal display of a general active matrix driven can be used. However, it is preferred to use a pressure- 
proof big thing (for example, thing of the resisting pressure 300V) as a gate driver, so that voltage required to 
generate discharge can be borne. In the structure illustrated to drawing 8 and drawing 9 , the cathode terminal 1, 
the ASODO electrode 2, the controlling-the-discharge electrode 3, and the signal wiring 22 can be 
simultaneously formed with screen printing, and the scanning wiring 21 and the grounding wiring 23 can also be 
formed simultaneously. Therefore, compared with the case where the conventional display provided with TFT as 
an active device is manufactured, mask number of sheets, photolithography processes, etc. can be reduced 
substantially, and a manufacturing cost can be reduced. 
[0135] 

The drive method of the display 300 is explained referring to drawing 1 0 (a), (b), and (c). As typically shown in 
drawing 10 (a), the display 300 has two or more pixels arranged by matrix form. In drawing 10 (a), nm [ the pixel 
of eye an n line m sequence ] is written. 
[0136] 

First, from a gate driver, the scanning voltage (gate voltage) Vgn (Vg1, Vg2, Vg3, ...) is supplied to the scanning 
wiring 21 provided for every line sequentially from the 1st line, and the scanning voltage Vgn as a discharge 
generated voltage is supplied to it via the scanning wiring 21 at the cathode terminal 1. As shown in drawing 10 
(b), as for a gate driver, amplitude (size of voltage) generates the pulse voltage of regularity (here 10 
microseconds) of pulse width in regularity (here~250V). 
[0137] 

Synchronizing with this, the signal level (data voltage) (Vdn1, Vdn2, Vdn3, ...) Vdnm is supplied to the signal 
wiring 22 provided for every sequence from a data driver to predetermined timing, The signal level Vdnm as 
controlling-the-discharge voltage is supplied to the controlling-the-discharge electrode 3 via the signal wiring 
22. A data driver generates the pulse voltage of the amplitude (size;Vd1 1 of voltage, Vd21, Vd31 ...) 
corresponding to [ pulse width is constant and ] each data, as shown in drawing 10 (c). the time of here the 
times of data voltage being 0V being a white gradation display and 50V — black — gradation — it corresponds 
to a display and the time of data voltage being less than [ 50V ] more greatly than 0V supports the halftone 
display. Of course, pulse voltage from which amplitude of a data driver is constant and pulse width changes 
corresponding to each data may be generated. 
[0138] 

Each pixel will be in a predetermined displaying condition according to the signal level Vdnm as controlling-the- 
discharge voltage impressed to the controlling-the-discharge electrode 3. Since ultraviolet rays are not emitted 
from the active device 100 when the controlling-the-discharge voltage impressed to the controlling-the- 
discharge electrode 3 is voltage which discharge does not generate between the cathode terminal 1 and the 
ASODO electrode 2, i.e., OFF state voltage, the light emitting device 200 does not emit light. Since ultraviolet 
rays are emitted from the active device 100 when the controlling-the-discharge voltage impressed to the 
controlling-the-discharge electrode 3 is voltage which discharge generates between the cathode terminal 1 and 
the ASODO electrode 2, i.e., ON state voltage, the light emitting device 200 emits light. Since the size of the 
discharge current which flows between the cathode terminal 1 and the anode electrode 2 at this time, and the 
quantity of the ultraviolet rays emitted from the active device 100 change according to controlling-the- 
discharge voltage, they can change the light emitting luminance of the light emitting device 200 in analog. 
[0139] 

As mentioned above, the display 300 by this invention is a spontaneous light type display using the 
photoluminescence effect of the fluorescent substance, and is a display which can control the light emitting 
luminance in analog. 
[0140] 

Since the display 300 can perform a multi-gradation display in one address periods about one cycle of a display, 
a display period is not restricted by two or more address periods. Therefore, improvement in luminosity is easy 
and a bright display can be realized. Since a multi-gradation display can be performed in one address periods 
about one cycle of a display, a drive circuit can be simplified compared with PDP using a Pulse-Density- 
Modulation method. Therefore, a manufacturing cost can be reduced. 
[0141] 

Since the size of discharge current and the light emitting luminance of the fluorescent substance layer 5 which 
change almost continuously to controlling-the-discharge voltage have a relation of a monotone increase, 
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luminosity can be changed in analog. Therefore, it is easy to increase a gradation number and the increase in a 

gradation number and the simplification of a drive circuit do not serve as a relation of a trade-off. 

[0142] 

Without using the expensive vacuum devices used when forming a semiconductor layer and gate dielectric film, 
since it can manufacture using the thick film forming methods, such as screen-stencil, the display 300 can be 
cheaply manufactured, in spite of being a display which performs an active matrix driven. 
[Q143] 

The composition of the display provided with the active device 100 and the light emitting device 200 is not 
limited to what was illustrated here. Here, as shown in drawing 9 (b) and (c), the cathode terminal 1 and the 
anode electrode 2 are formed on the dielectric layer 24, and explained the case where these were electrically 
connected to the scanning wiring 21 and the grounding wiring 23 via the through hole 24a, but. For example, the 
cathode terminal 1 and the anode electrode 2 may be directly formed on the scanning wiring 21 in drawing 1 1 (a), 
and (b), and the drawing 12 (a) opening 24a provided in the dielectric layer 24 like display 300' shown in - (c), and 
the grounding wiring 23. As shown in drawing 1 2 (b) and (c) in this case, the cathode terminal 1 and the anode 
electrode 2 are located in a crevice, but it is checked that the characteristic as the composition shown in 
drawing 9 (b) and (c) that the active device 100 (light emitting device 200) is the same is shown. 
[0144] 

(Embodiment 4) 

First, the structure of the active device 400 of this embodiment is explained, referring to drawing 13 (a) and (b). 
Drawing 1 3 (a) is a perspective view showing the active device 400 typically, and drawing 1 3 (b) is a plan showing 
the active device 400 typically. 
[0145] 

The active device 400 is provided with the following. 

The cathode terminal 1 and the anode electrode 2 which are made to generate discharge in between [ mutual ] 
as shown in drawing 1 (a) and (b). 

The 1st controlling-the-discharge electrode 3a and the 2nd controlling-the-discharge electrode 3b which 
control the size of the discharge current which flows between the cathode terminal 1 and the anode electrode 2. 
The size of the discharge current which flows between the cathode terminal 1 and the anode electrode 2 is 
controlled according to the potential of the 1st controlling-the-discharge electrode 3a and the 2nd controlling- 
the-discharge electrode 3b to mention later. 
[0146] 

The cathode terminal 1 and the anode electrode 2 are formed at the predetermined intervals in accordance with 
a certain direction (the 1st direction) D1. The 1st controlling-the-discharge electrode 3a is formed near the 
discharge path 101, and the 2nd controlling-the-discharge electrode 3b is formed in the position which is 
comparatively separated from a discharge path. The 1st controlling-the-discharge electrode 3a is formed 
between the cathode terminal 1 and the anode electrode 2, and, more specifically, the 2nd controlling-the- 
discharge electrode 3b is formed in the position which is separated from the cathode terminal 1 and the anode 
electrode 2 in accordance with the 2nd direction D2 that abbreviated-intersects perpendicularly in the 1st 
direction D1. In this embodiment, the cathode terminal 1, the anode electrode 2, the 1st controlling-the- 
discharge electrode 3a, and the 2nd controlling-the-discharge electrode 3b are formed on the approximately 
same flat surface, and, more specifically, are formed on the substrate 10 which has the insulating surface. 
[0147] 

The active device 400 has discharge gas (un-illustrating) ionizable between the cathode terminal 1 and the 
anode electrode 2 at least. Discharge gas is enclosed with the inside of the gas-charging structure (un- 
illustrating) formed on the substrate 10, for example. 
[0148] 

The active device 400 is manufactured as follows, for example. 
[0149] 

First, the cathode terminal 1, the anode electrode 2, the 1st controlling-the-discharge electrode 3a, and the 2nd 
controlling-the-discharge electrode 3b are formed on the substrate 10. Here, the glass substrate which consists 
of 3-mm-thick soda glass is used as the substrate 10. Of course, the construction material and thickness of the 
substrate 10 should just be a substrate which is not limited to this but can bear the manufacturing process of 
the active device 400. The substrate which has transparency depending on the use of the active device 400 is 
used. For example, in using the light from a back light for the transmission type liquid crystal display and 
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penetration reflective two-ways type liquid crystal display which are used for a display, it uses the substrate 
which has transparency. When using for a high-reflective-liquid-crystal display or an organic 
electroluminescence display, it may be an opaque substrate which consists of materials, such as metal and resin. 

[0150] 

The cathode terminal 1, the anode electrode 2, the 1st controlling-the-discharge electrode 3a, and the 2nd 
cgntrolling-the-discharge electrode 3b are formed with screen printing, using nickel as a material of an 
electrode. First, the mesh part of the screen version which has a predetermined pattern for the nickel paste 
constituted including nickel powder, a binder material, etc. is passed, and it applies on the substrate 10. Next, the 
nfckel paste applied on the substrate is dried and solidified at about 300 **. Then, conductivity is obtained by 
calcinating at about 600 **. 
[0151] 

Here, the cathode terminal 1, the anode electrode 2, the 1st controlling-the-discharge electrode 3a, and the 2nd 
controlling-the-discharge electrode 3b are formed in rectangular parallelepiped shape (seeing from substrate 10 
normal line direction rectangular form) with the following sizes. Although the size illustrated here is a size 
suitable as a switching element with which the display up to about 60 inches is provided for every pixel at 20 
inches or more, of course, it is not limited to this. 

Cathode terminal 1: Width W150micrometerx length L1 80micrometer and 15 micrometers in thickness 
Anode electrode 2: Width W250micrometerx length L280micrometer and 15 micrometers in thickness 
The 1st controlling-the-discharge electrode 3a: Width W3a50micrometerx length L3a80micrometer and 15 
micrometers in thickness 

The 2nd controlling-the-discharge electrode 3b: Width W3b50micrometerx length L3b250micrometer and 15 

micrometers in thickness 

[0152] 

As shown in drawing 1 , the cathode terminal 1, the 1st controlling-the-discharge electrode 3a, and the anode 
electrode 2 are formed so that a long side may counter this order mutually at the predetermined intervals. And 
the 2nd controlling-the-discharge electrode 3b is formed so that it may not be located between the cathode 
terminal 1 and the anode electrode 2, and it is provided so that the long side may counter the shorter side of the 
cathode terminal 1 and the anode electrode 2. The cathode terminal 1, the anode electrode 2, the 1st 
controlling-the-discharge electrode 3a, and the 2nd controlling-the-discharge electrode 3b open the following 
intervals, and are formed. 
[0153] 

Distance d 4 =150micrometer between the cathode terminal 1 and the anode electrode 2 

Distance d 5 =250micrometer between the cathode terminal 1 and the 2nd controlling-the-discharge electrode 3b 

Distance d 6 =250micrometer between the anode electrode 2 and the 2nd controlling-the-discharge electrode 3b 

Longest distance d 4 '=250micrometer between the cathode terminal 1 and the anode electrode 2 

Distance d 7 =50micrometer between the cathode terminal 1 and the 1st controlling-the-discharge electrode 3a 

Distance d 8 =50micrometer between the anode electrode 2 and the 1st controlling-the-discharge electrode 3a 

[0154] 

As a material of an above-mentioned electrode, it is not limited to nickel, but there is conductivity, metal with a 
suitable secondary electron emission factor can be used, and silver, aluminum, etc. may be used. The formation 
method of an electrode is not limited to screen printing, either, but may be formed as a 1 micrometers or more- 
thick thick film using the sandblasting method, a photosensitive paste method, etc. A 1 micrometer or less-thick 
thin film may be formed using a sputtering technique or electron beam evaporation method, and it may form in a 
predetermined electrode pattern (shape) according to dry etching or a wet etching process. If screen printing is 
used like this embodiment, formation of an electrode can be performed simple and enlargement of the device 
with which many switching elements were formed on the substrate will be realized easily. 
[0155] 

Secondary electron emission factors, such as a 6 Howe-ized lantern, 6 Howe-ized gadolinium or magnesium 
oxide, are high on the surface of the electrode formed as mentioned above, and the coating membrane which 
consists of material which has high weld slag-proof nature may be formed in it. Such coating membrane can be 
formed using an electrodeposition process, a sputtering technique or electron beam evaporation method, etc., for 
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example. 
[6156] 

Next, gas-charging structure is formed on the substrate 10 with which the electrode was formed as mentioned 
above. First, the fritto material which uses glass as the main ingredients is applied so that the cathode terminal 
1, the anode electrode 2, the 1st controlling-the-discharge electrode 3a, and the 2nd controlling-the-discharge 
electrode 3b may be surrounded. Then, the gas-charging structure which the substrate with which the electrode 
was formed, and the glass plate pasted up by fritto material is formed by arranging to a position the spacer 
(about 200 micrometers in height) and the glass plate for closure which specify the height of gas-charging 
structure, and calcinating them at about 600 **. Then, vacuum suction of the inside of gas-charging structure is 
carried out, and a xenon encloses and closes the neon mixed 5% by the pressure of 15kPa as discharge gas. 
What is necessary is just to form gas-charging structure so that they may be surrounded in forming two or more 
active devices 100 on the substrate 10. 
[0157] 

What is necessary is just gas which it is not limited to what was illustrated here as discharge gas, and an 
electrode is not corroded, or does not adhere to an electrode. If rare gas, such as helium, argon, neon, and a 
xenon, and these mixtures are used, discharge can be generated on comparatively low voltage. Since gas- 
charging structure and its making process can be skipped as discharge gas if the atmosphere is used with 
atmospheric pressure, simpler composition is realized and a manufacturing process can be simplified. 
[0158] 

Hereafter, the characteristic and the principle of operation of the active device 400 of this embodiment which 

were formed as mentioned above are explained. 

[0159] 

The active device 400 functions as a switching element which drives a passive component, for example. When 
driving a passive component (driven part) using the active device 400, as shown in drawing 1 3 (a), for example, 
The power supply 6 and the cathode terminal 1 which supply a discharge generated voltage (here direct-current 
constant-voltage ****) are electrically connected, and the power supply 7a and the 1st controlling-the- 
discharge electrode 3a which supply the 1st controlling-the-discharge voltage (here gate voltage Vg) are 
electrically connected. The power supply 7b and the 2nd controlling-the-discharge electrode 3b which supply 
the 2nd controlling-the-discharge voltage (here data voltage Vd) are electrically connected, and the anode 
electrode 2 and the driven part (passive component) 4 are electrically connected. Here, a discharge generated 
voltage is in the state where voltage is not impressed to the 1 st controlling-the-discharge electrode 3a and the 
2nd controlling-the-discharge electrode 3b, and is the voltage of sufficient size to generate discharge between 
the cathode terminal 1 and the anode electrode 2. If the active device 400 is one when it is the liquid crystal 
capacity which consists of an electrode (a picture element electrode and a counterelectrode) of a couple, and a 
liquid crystal layer pinched among these, for example when the driven part 4 is capacity equivalent, an electric 
charge will be accumulated in the driven part 4, If the active device 400 is one when the driven part 4 is 
resistance equivalent, and it is an organic electroluminescence (electroluminescence) element, for example, 
current will flow into the driven part 4. 
[0160] 

The active device 400 functions by equipping the neighborhood with the fluorescent substance layer as a light 
emitting device which makes a fluorescent substance layer emit light by plasma discharge. If the ultraviolet 
radiation from the size (quantity) of discharge current and the excitation gas (for example, xenon) in plasma has 
a relation of a monotone increase. Since the ultraviolet quantity generated from the active device 400 is 
controllable according to the potential of the 1st controlling-the-discharge electrode 3a and the 2nd controlling- 
the-discharge electrode 3b, the luminosity of luminescence by the photoluminescence effect is controllable. 
[0161] 

The characteristic of the active device 400 of this embodiment is explained referring to drawing 14 (a) and (b). 
Drawing 14 (a) and (b) is in the state which impressed fixed direct-current-voltage **** of -250V to the 
cathode terminal 1 , One side of the 2nd controlling-the-discharge voltage Vd impressed to the 1 st controlling- 
the-discharge voltage Vg and the 2nd controlling-the-discharge electrode 3b which are impressed to the 1st 
controlling-the-discharge electrode 3a is set constant, It is a graph which shows change of the current I 
supplied to the driven part 4 when changing another side (that is, it flows between the cathode terminal 1 and 
the anode electrode 2). 
[0162] 
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If the 2nd controlling-the-discharge voltage Vd which considers the 1st controlling-the-discharge voltage Vg 
impressed to the 1 st controlling-the-discharge electrode 3a as regularity (Vg=-40V), and is impressed to the 
2nd controlling-the-discharge electrode 3b is changed as shown in drawing 1 4 (a), The size of the current I 
supplied to the driven part 4 changes linearly smoothly from zero to a predetermined size. 
[0163] 

Thus, in the active device 400, the size of the current I supplied to the driven part 4 is controllable. This is for 
the size of the discharge current which flows between the cathode terminal 1 and the anode electrode 2 to 
change with the relative height relations of each potential of the cathode terminal 1, the anode electrode 2, the 
1st controlling-the-discharge electrode 3a, and the 2nd controlling-the-discharge electrode 3b. Hereafter, the 
relation between the height relation of the potential of the cathode terminal 1, the anode electrode 2, and the 
2nd controlling-the-discharge electrode 3b and the size of discharge current and the function of the 2nd 
controlling-the-discharge electrode 3b are explained in more detail, referring to drawing 1 5 (a) - (c). Drawing 15 
(a) - (c) is a figure showing typically the line of electric force E by which it is generated according to inter- 
electrode potential difference. 
[0164] 

First, the potential V3b of the 2nd controlling-the-discharge electrode 3b does as the potential V1 of the 
cathode terminal 1, and the potential V2 of the anode electrode 2, and when lower than the potential V2 of the 
anode electrode 2 (when it is V2>V3b>V1), The potential difference (V2-V1) between the cathode terminal 1 and 
the anode electrode 2 is larger than the potential difference (V3b-V1) between the cathode terminal 1 and the 
2nd controlling-the-discharge electrode 3b. Therefore, as shown in drawing 15 (a), the line of electric force E 
mainly exists between the cathode terminal 1 and the anode electrode 2. Therefore, when voltage is impressed 
to each electrode so that it may become such potential, discharge occurs between the cathode terminal 1 and 
the anode electrode 2, and discharge current flows among these. 
[0165] 

There is no potential V3b of the 2nd controlling-the-discharge electrode 3b between the potential V1 of the 
cathode terminal 1, and the potential V2 of the anode electrode 2, and when higher than the potential V2 of the 
anode electrode 2 (when it is V3b>V2>V1), The potential difference (V3-V1) between the cathode terminal 1 and 
the 2nd controlling-the-discharge electrode 3b becomes larger than the potential difference (V2-V1) between 
the cathode terminal 1 and the anode electrode 2. Therefore, the line of electric force E exists also not only 
between between a cathode terminal and the anode electrodes 2 but between the cathode terminal 1 and the 
2nd controlling-the-discharge electrode 3b, as shown in drawing 15 (b). Therefore, when voltage is impressed to 
each electrode so that it may become such potential, the discharge generated between the cathode terminal 1 
and the anode electrode 2 is weak compared with the case where it is shown in drawing 15 (a), and the size of 
the discharge current which flows among these is small compared with the case where it is shown in drawing 15 
(a). 

[0166] 

And there is no potential V3b of the 2nd controlling-the-discharge electrode 3b between the potential V1 of the 
cathode terminal 1, and the potential V2 of the anode electrode 2, and when higher enough than the potential V2 
of the anode electrode 2, The potential difference (V3b-V1) between the cathode terminal 1 and the 2nd 
controlling-the-discharge electrode 3b becomes larger enough than the potential difference (V2-V1) between 
the cathode terminal 1 and the anode electrode 2. Therefore, as the line of electric force E is shown in drawing 
15 (c), it mainly exists between the cathode terminal 1 and the 2nd controlling-the-discharge electrode 3b, and 
hardly exists between the cathode terminal 1 and the anode electrode 2. Therefore, when voltage is impressed 
to each electrode so that it may become such potential, between the cathode terminal 1 and the anode 
electrode 2, it hardly generates, and discharge current hardly flows into it through discharge among these. 
[0167] 

Thus, the 2nd controlling-the-discharge electrode 3b leads selectively the line of electric force E generated 
between the cathode terminal 1 and the anode electrode 2 to the 2nd controlling-the-discharge electrode 3b, 
and does so the function to reduce the number of the line of electric force E between the cathode terminal 1 
and the anode electrode 2 (namely, field intensity) by it. 
[0168] 

If the 1st controlling-the-discharge voltage Vg which considers the 2nd controlling-the-discharge voltage Vd 
impressed to the 2nd controlling-the-discharge electrode 3b as regularity (Vd=0V or Vd=+30V), and is impressed 
to the 1st controlling-the-discharge electrode 3a is changed as shown in drawing 14 (b), about — the size of the 
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current I changes from zero rapidly to a predetermined size bordering on -60V — the ON state and OFF state 

of the active device 400 — about — it changes bordering on -60V. 

[0169] 

Thus, in the active device 400, turning on and off of the current I supplied to the driven part 4 is controllable by 
changing the 1st controlling-the-discharge voltage Vg. Hereafter, this Reason and the function of the 1st 
controlling-the-discharge electrode 3a are explained, referring to drawing 1 6 (a) - (e). 
[0170] 

When the 1st controlling-the-discharge electrode 3a does not exist, While the strong (the interval of an 
equipotential surface is narrow) electric field which the equipotential surface EQ concentrated near the 
electrode (cathode terminal 1) by the side of negative potential will occur as shown in drawing 16 (a) if plasma 
discharge occurs, in other portions, a weak electric field occurs and a stable potential structure is formed in 
discharge space. 
[0171] 

On the other hand, according to the potential given to the 1st controlling-the-discharge electrode 3a, when the 
1st controlling-the-discharge electrode 3a exists, the potential structure (distribution of the equipotential 
surface EQ of discharge space) of discharge space changes, as shown in drawing 16 (b) - (e). 
[0172] 

As the potential V3a of the 1st controlling-the-discharge electrode 3a indicated drawing 16 (b) that it was 
almost the same as the potential V2 of the anode electrode 2 (V3a=V2»V1), The potential structure of 
discharge space is disturbed a little by the potential V3a of the 1st controlling-the-discharge electrode 3a, and 
the potential structure where the equipotential surface EQ mainly exists between the cathode terminal 1 and the 
1st controlling-the-discharge electrode 3a is formed. Therefore, although discharge current flows, the size is 
small compared with the case where it is shown in drawing 16 (a). 
[0173] 

the potential V3a of the 1st controlling-the-discharge electrode 3a is between the potential V1 of the cathode 
terminal 1, and the potential V2 of the anode electrode 2 — the potential V2 of the anode electrode 2 — a few 

— it is low (V2>V3a»V1), as shown in drawing 16 (c), Since it is a near stable potential structure and the 
discharge path 101 is thickly secured when shown in drawing 16 (a) (when the 1st controlling-the-discharge 
electrode 3a does not exist), discharge current flows through the potential structure of discharge space most 
greatly. 

[0174] 

the potential V3a of the 1st controlling-the-discharge electrode 3a is between the potential V1 of the cathode 
terminal 1, and the potential V2 of the anode electrode 2 — the potential V2 of the anode electrode 2 — enough 

— it is low (V2»V3a»V1), as shown in drawing 16 (d), Since the potential structure of discharge space is 
disturbed a little by the potential V3a of the 1st controlling-the-discharge electrode 3a, the discharge path 101 
separates from the 1st controlling-the-discharge electrode 3a, it becomes thin, and discharge current 
decreases. Since the potential structure of discharge space will be remarkably disturbed by the potential V3a of 
the 1st controlling-the-discharge electrode 3a as shown in drawing 1 6 (e) if potential V3a of the 1st controlling- 
the-discharge electrode 3a is made still lower, in accordance with a discharge path, a desirable potential 
structure does not exist in maintaining a discharge, therefore discharge current does not flow. 

[0175] 

The function in which the 1st controlling-the-discharge electrode 3a disturbs the potential structure of the 
discharge generated between the cathode terminal 1 and the anode electrode 2 as mentioned above, That is, it 
has the function to change distribution of the equipotential surface EQ resulting from the discharge generated 
between the cathode terminal 1 and the anode electrode 2, and it becomes possible to control discharge 
between the cathode terminal 1 and the anode electrode 2 by that. In the state which showed in drawing 16 (c) - 
(e). Since the potential difference between the cathode terminal 1 and the anode electrode 2 is larger, between 
the cathode terminal 1 and the 1st controlling-the-discharge electrode 3a, it is hard to generate discharge, and 
easier to generate discharge between the cathode terminal 1 and the anode electrode 2 than the potential 
difference between the cathode terminal 1 and the 1st controlling-the-discharge electrode 3a. 
[0176] 

The element characteristic of the active device 400 at the time of discharge generated-voltage ****=-250V and 
2nd controlling-the-discharge voltage Vd=0V is shown in drawing 1 7 . In drawing 17 , the point equivalent to the 
state of drawing 16 (b) - (e) is shown using reference mark (b) - (e). 
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[0177] 

As shown in drawing 17 t the active device 400 functions considering the state which showed the state which 
showed in drawing 16 (b), (c), and (d) in an ON state and drawing 16 (e) as an OFF state. That is, ON-and-OFF 
control of the discharge current can be carried out by changing the state (the voltage impressed to the 1st 
controlling-the-discharge electrode 3a is -40V) which showed in drawing 16 (c), and the state (the voltage 
impressed to the 1st controlling-the-discharge electrode 3a is -70V) which showed in drawing 16 (e). Therefore, 
it is not necessary to impress high voltage (for example, -250V) to the cathode terminal 1 in pulse using the 
driver of high withstand pressure. ON and OFF of discharge current is controllable by what the voltage 
impressed to the 1st controlling-the-discharge electrode 3a where a direct-current constant voltage is 
impressed to the cathode terminal 1 is changed for in a comparatively low voltage region (for example, it changes 
by -40V and -70V). 
[0178] 

In the active device 400 according to this invention as mentioned above, Where a discharge generated voltage is 
impressed between the cathode terminal 1 and the anode electrode 2, By adjusting the 1st controlling-the- 
discharge voltage impressed to the 1st controlling-the-discharge electrode 3a, and the 2nd controlling-the- 
discharge electrode 3b impressed to the 2nd controlling-the-discharge electrode 3b, The size of the discharge 
current which flows between the cathode terminal 1 and the anode electrode 2 can be changed, and the size of 
the current I supplied to the driven part 4 can be controlled by that. That is, it can be said that the active device 
400 by this invention is 4 terminal active device which made the plasma discharging part the channel. However, 
the active device 400 by this invention like the existing active device (for example, thin film transistor), Since it 
needed to have neither a semiconductor layer nor a gate insulating layer and discharge (plasma discharge) and 
its generating characteristic have realized the effect equivalent to these, the expensive vacuum devices for 
producing a semiconductor layer and gate dielectric film on the occasion of the manufacture are not needed. 
Therefore, the frame of plant-and-equipment investment can be lessened and the manufacturing cost of the 
element itself can be made low. 
[0179] 

The active device 400 by this invention has the 1st controlling-the-discharge electrode 3a and the 2nd 
controlling-the-discharge electrode 3b, and its 1st controlling-the-discharge electrode 3a is closer to the 
course 101 of the discharge generated between the cathode terminal 1 and the anode electrode 2 than the 2nd 
controlling-the-discharge electrode 3b. In other words, the active device 400 is provided with the following. 
The 1st controlling-the-discharge electrode 3a comparatively near the discharge path 101. 
The 2nd controlling-the-discharge electrode 3b comparatively far from the discharge path 101. 
Therefore, as shown in drawing 1 6 (b) - (e), the 1st controlling-the-discharge electrode 3a near the discharge 
path 101 performs ON-and-OFF control of discharge current chiefly, Drawing 1 5 (a) As shown in - (c), the size 
of discharge current is smoothly controllable by the 2nd controlling-the-discharge electrode 3b far from the 
discharge path 101. Therefore, the drive using voltage comparatively low as the 1st controlling-the-discharge 
voltage and the 2nd controlling-the-discharge voltage is attained, using direct current voltage as a discharge 
generated voltage. Therefore, since it becomes unnecessary to use the high-withstand-pressure driver which 
can impress high tension in pulse as a power supply, a manufacturing cost can be reduced. 
[0180] 

As mentioned above, the 1st controlling-the-discharge electrode 3a and the 2nd controlling-the-discharge 
electrode 3b control the size of discharge current by the active device 400 by this invention in collaboration. 
Hereafter, desirable arrangement of the 1st controlling-the-discharge electrode 3a and the 2nd controlling-the- 
discharge electrode 3b is explained. 
[0181] 

The potential structure generated according to potential difference with the anode electrode 2 with the cathode 
terminal 1 can be effectively broken down by forming the 1st controlling-the-discharge electrode 3a in the 
position possible nearest to the discharge path 101 (impression of comparatively low voltage). For example, the 
ON-and-OFF control of the discharge current can be effectively carried out like this embodiment by forming the 
1st controlling-the-discharge electrode 3a between the cathode terminal 1 and the anode electrode 2 
(impression of comparatively low voltage). 
[0182] 

Like this embodiment, the size of discharge current is easily and effectively controllable by forming the 2nd 
controlling-the-discharge electrode 3b in the side of the discharge path 101, and the position which is more 
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specifically separated from the cathode terminal 1 and the anode electrode 2 in accordance with the 2nd 
direction D2. This Reason is as follows. It changes according to the distance of the 2nd controlling-the- 
discharge electrode 3b and its place (point), it is so strong that it is near, and the strength of the influence which 
the 2nd controlling-the-discharge electrode 3b has on the potential structure of a certain place (point) in 
discharge space is so weak that it is far. The 2nd controlling-the-discharge electrode 3b on the side of the 
discharge path 101, and a twist concrete target. If provided in the position which is separated from the cathode 
terminal 1 and the anode electrode 2 in accordance with the 2nd direction D2, the strength of the influence 
which the potential of the 2nd controlling-the-discharge electrode 3b has to the potential structure generated 
according to the potential difference of the cathode terminal 1 and the anode electrode 2 will change in 
accordance with the 2nd direction D2. That is, the strength of the influence which the potential of the 2nd 
controlling-the-discharge electrode 3b has to the line of electric force E (it is parallel to the 1st direction and 
more than one are located in a line in accordance with the 2nd direction) generated according to the potential 
difference of the cathode terminal 1 and the anode electrode 2 changes in accordance with the 2nd direction D2 
(direction with which line of electric force is located in a line). Therefore, it becomes easy to lead selectively the 
line of electric force generated between the cathode terminal 1 and the anode electrode 2 (inside of discharge 
space) to the 2nd controlling-the-discharge electrode 3b, and to adjust field intensity, and, as a result, the size 
of discharge current can be controlled easily and effectively. 
[0183] 

If it has the shape as which a longitudinal direction is specified in parallel with the 2nd direction D2 to which the 
cathode terminal 1 and the anode electrode 2 abbreviated-intersect perpendicularly in the 1st direction D1 that 
is an arrangement direction like this embodiment, the size of discharge current can be controlled more 
effectively. This Reason is as follows. In order to control effectively the number of the line of electric force by 
which it is generated in discharge space, it is preferred that the strength of the influence which the potential of 
the 2nd controlling-the-discharge electrode 3b has on the potential structure in discharge space changes a lot 
in discharge space. That the longitudinal direction of the cathode terminal 1 and the anode electrode 2 is parallel 
to the 2nd direction D2, Since I hear that the 2nd controlling-the-discharge electrode 3b is separated from the 
cathode terminal 1 and the anode electrode 2 along with the longitudinal direction, a difference with the longest 
distance of the shortest distance of discharge space and the 2nd controlling-the-discharge electrode 3b, 
discharge space, and the 2nd controlling-the-discharge electrode 3b is greatly securable. Therefore, the 2nd 
controlling-the-discharge electrode 3b can change a lot the strength of the influence which it has on the 
potential structure in discharge space in discharge space. Therefore, it becomes easier to lead the line of 
electric force E to the 2nd controlling-the-discharge electrode 3b selectively, and to control discharge current. 
[0184] 

When the cathode terminal 1 and the anode electrode 2 have the shape as which a longitudinal direction is 
specified in parallel with the 2nd direction D2, If the 1st controlling-the-discharge electrode 3a has the shape as 
which a longitudinal direction is specified in parallel with the 2nd direction D2, potential structure can be broken 
down more effectively and ON-and-OFF control of the discharge current can be carried out more easily. 
[0185] 

When the 2nd controlling-the-discharge electrode 3b is the shape which has a longitudinal direction, the 2nd 
controlling-the-discharge electrode 3b can have influence more effectively to the potential structure generated 
in discharge space as the longitudinal direction is parallel to the 1st direction D1. 
[0186] 

In this embodiment, rather than distance d 4 (= 1 50 micrometers) between the cathode terminal 1 and the anode 
electrode 2. Distance d 5 (= 250 micrometers) between the cathode terminal 1 and the 2nd controlling-the- 
discharge electrode 3b and distance d 6 (= 250 micrometers) between the anode electrode 2 and the 2nd 
controlling-the-discharge electrode 3b are large, Distance d 5 between the cathode terminal 1 and the 2nd 
controlling-the-discharge electrode 3b and distance d g between the anode electrode 2 and the 2nd controlling- 
the-discharge electrode 3b are equal. 
[0187] 

In order to control the size of discharge current effectively, it is preferred that the strength of the influence 
which the 2nd controlling-the-discharge electrode 3b has to potential structure changes in accordance with the 
2nd direction D2 as already stated. Therefore, as for the 2nd controlling-the-discharge electrode 3b, it is 
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preferred not to be located between the cathode terminal 1 and the anode electrode 2. It is because it is difficult 
t6 change the strength of the influence of the 2nd controlling-the-discharge electrode 3b in accordance with the 
2nd direction D2 when the 2nd controlling-the-discharge electrode 3b is located between the cathode terminal 1 
and the anode electrode 2. Since it is the same, it is preferred that the 2nd controlling-the-discharge electrode 
3b is not formed in the position which is separated from the front, the back 1, i.e., the cathode terminal, and the 
anode electrode 2 of a discharge path along these arrangement directions (the 1st direction D1). 
[0188] 

If distance d 5 between the cathode terminal 1 and the 2nd controlling-the-discharge electrode 3b and distance 

d fi between the anode electrode 2 and the 2nd controlling-the-discharge electrode 3b are larger than distance 

d 4 between the cathode terminal 1 and the anode electrode 2, The 2nd controlling-the-discharge electrode 3b is 

not located between the cathode terminal 1 and the anode electrode 2. Distance d 5 between the cathode 

terminal 1 and the 2nd controlling-the-discharge electrode 3b, distance d g between the anode electrode 2 and 

the 2nd controlling-the-discharge electrode 3b — abbreviation — if equal, the 2nd controlling-the-discharge 
electrode 3b is not located in the position which is separated from the front, the back 1 , i.e., the cathode 
terminal, and the anode electrode 2 of a discharge path along these arrangement directions (the 1st direction 
D1). 
[0189] 

Therefore, distance d 4 between the cathode terminal 1 and the anode electrode 2, distance d 5 between the 

cathode terminal 1 and the 2nd controlling-the-discharge electrode 3b, Distance d g between the anode 

electrode 2 and the 2nd controlling-the-discharge electrode 3b satisfies the relation of d 4 <d 5 and d 4 <d g , and it 

And distance d 5 between the cathode terminal 1 and the 2nd controlling-the-discharge electrode 3b, By 

distance d 6 between the anode electrode 2 and the 2nd controlling-the-discharge electrode 3b omitting, being, 

and adopting composition, it becomes possible to realize easily structure where smooth control of discharge 

current can be performed easily and effectively. 

[0190] 

Then, desirable arrangement of the cathode terminal 1, the anode electrode 2, the 1st controlling-the-discharge 

electrode 3a, and the 2nd controlling-the-discharge electrode 3b is explained. 

[0191] 

Like this embodiment, if the cathode terminal 1, the anode electrode 2, the 1st controlling-the-discharge 
electrode 3a, and the 2nd controlling-the-discharge electrode 3b are formed on the approximately same flat 
surface, these electrodes can be formed in the same process on the same substrate. Therefore, these 
electrodes can be simultaneously formed using the same mask or the same screen plate, and manufacture of the 
active device 400 can be simplified. 
[0192] 

Like this embodiment, it is preferred that distance d 5 between the cathode terminal 1 and the 2nd controlling- 
the-discharge electrode 3b and longest distance d 4 between the cathode terminal 1 and the anode electrode 2 
satisfy the relation of d 5 >=d 4 . When discharge occurs between the cathode terminal 1 and the anode electrode 
2, discharge occurs not only between the approaching ends but between the isolated ends. Distance d 5 between 

the cathode terminal 1 and the 2nd controlling-the-discharge electrode 3b because it is more than longest 
distance d 4 between the cathode terminal 1 and the anode electrode 2. The field intensity between the cathode 

terminal 1 and the 2nd controlling-the-discharge electrode 3b becomes weak relatively, and it becomes difficult 
to generate discharge between the cathode terminal 1 and the 2nd controlling-the-discharge electrode 3b. 
Therefore, it can control that discharge current flows between the cathode terminal 1 and the 2nd controlling- 
the-discharge electrode 3b, and most electric power consumed in order to control discharge between the 
cathode terminal 1 and the anode electrode 2 can be made into zero. As a result, a high input impedance state is 
realized and power consumption can be reduced. 
[0193] 

As for the pressure of discharge gas, it is more preferred than the firing potential between the cathode terminal 
1 and the anode electrode 2 to be set up so that the firing potential between the cathode terminal 1 and the 2nd 
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controlling-the-discharge electrode 3b may become high. This Reason is explained referring to drawing 18 . 
Drawing 1 8 is a figure showing the pressure dependency of the firing potential in the active device 400, The solid 
line 403 in a figure shows the firing potential between the cathode terminal 1 and the anode electrode 2 (inter 
electrode distance is about 150 micrometers), and the solid line 404 shows the firing potential between the 
cathode terminal 1 and the 2nd controlling-the-discharge electrode 3b (inter electrode distance is about 250 
micrometers). Firing potential is the minimum of the voltage which discharge generates under a predetermined 
condition. 
[Of 94] 

If the solid line 404 is set as the field located in the high-tension side rather than the solid line 403, the pressure 
of "discharge gas, Rather than namely, the firing potential between the cathode terminal 1 and the anode 
electrode 2. If the firing potential between the cathode terminal 1 and the 2nd controlling-the-discharge 
electrode 3b is set as the field (for example, field 402 surrounded with the dashed line shown in drawing 18 ) 
which becomes high, Between the cathode terminal 1 and the 2nd controlling-the-discharge electrode 3b, it is 
hard to generate discharge to what discharge tends to generate between the cathode terminal 1 and the anode 
electrode 2. Therefore, it can control that discharge current flows between the cathode terminal 1 and the 2nd 
controlling-the-discharge electrode 3b, and most electric power consumed in order to control discharge 
between the cathode terminal 1 and the anode electrode 2 can be made into zero. Therefore, the active device 
400 set up as mentioned above excels [ pressure / of discharge gas ] in low-power-consumption nature. 
[0195] 

In this embodiment, although the active device 400 provided with helium as discharge gas was explained, the 
atmosphere (nitrogen and oxygen) may be used with atmospheric pressure as discharge gas. When using the 
atmosphere with atmospheric pressure, the process of enclosing the process and discharge gas which form gas- 
charging structure can be skipped, and a manufacturing cost can be lowered. 
[0196] 

The cathode terminal 1, the anode electrode 2, the 1st controlling-the-discharge electrode 3a, and the 2nd 
controlling-the-discharge electrode 3b do not need to be formed on the same flat surface, and may be provided 
on the base material (for example, substrate) with separate each. For example, as shown in drawing 19 and 
drawing 20 , when the counter substrate 1 1 which counters the substrate 10 via the septum 8 which consists of 
dielectric materials is formed, the 2nd controlling-the-discharge electrode 3b, as shown in drawing 19 , it is made 
from for example, thickness T -50micrometer and interval s3=50micrometer with the substrate 10 in the septum 
8 — as it carries out and was shown in drawing 20 , it may be arranged on the counter substrate 1 1 (for example, 
it is set to interval s4=150micrometer with the substrate 10 — as). 
[0197] 

Although the active device 400 is suitably used as a switching element provided for every pixel of a display, of 
course, it can be used for other uses. For example, it can use also as an amplifier. While forming the active 
device 400 as a switching element for every display pixel of Television Sub-Division, specifically, The active 
device 400 can be formed around an indicator as a voice amplifier of amplifier, and it becomes possible to form 
an indicator and an amplifier part simultaneously by having such composition (at the same process). The active 
device 400 is used also as a light emitting device by providing a fluorescent substance layer in the neighborhood 
so that it may mention later. 
[0198] 

(Embodiment 5) 

The structure of the light emitting device 500 of this embodiment is explained referring to drawing 21 . 
[0199] 

The light emitting device 500 is provided with the following. 
The active device 400 of Embodiment 4. 

The fluorescent substance layer 5 arranged near the active device 400. 

Hereafter, a more concrete structure is explained. 

[0200] 

The active device 400 is formed on the substrate (for example, glass substrate) 10, and the counter substrate 
(for example, glass substrate) 1 1 is formed so that the substrate 10 may be countered via the septum 8 which 
consists of dielectric materials. In this embodiment the height of the septum 8 is 200 micrometers. And the 
fluorescent substance layer 5 which absorbs ultraviolet rays on the surface by the side of the substrate 10 of 
the counter substrate 1 1 (active device 400 side), and emits visible light to it is formed. Here, the anode 
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electrode 2 is grounded. 
[0201] 

Although omitted in the figure, A closed space is formed in the circumference of the active device 400 by 
pasting the substrate 10 and the counter substrate 1 1 together, after applying fritto material to the periphery of 
the active device 400 annularly, Discharge gas is enclosed in this closed space (the neon with which the xenon 
was mixed 5% encloses by pressure 15kPa). As discharge gas, the gas which mixed rare gas and these mixed gas, 
such as helium, argon, and neon, and a xenon can be used conveniently. In using the gas containing a xenon as 
discharge gas, it uses radiation of the vacuum ultraviolet region (wavelength is 140-180 nm) of a xenon for 
excitation of the fluorescent substance layer 5. Of course, gas other than a xenon may be mixed and other gas 
(for example, mercury gas etc.) which emits ultraviolet rays may be used. 
[0202] 

In the light emitting device 500, if discharge (plasma discharge) occurs between the cathode terminal 1 of the 
active device 400, and the anode electrode 2, the xenon contained in discharge gas will be excited. And the 
ultraviolet rays emitted from the excited xenon are absorbed by the fluorescent substance layer 5, and the 
fluorescent substance layer 5 emits light. 
[0203] 

As shown the active device 400 in drawing 14 (a) and (b), when it drove, it was checked that the size (strength 
of discharge current) of discharge current and the light emitting luminance of the fluorescent substance layer 5 
are in proportionality mostly. It is because the size of discharge current and the amount of ultraviolet radiation 
from a xenon have a relation of a monotone increase as for the light emitting luminance of the fluorescent 
substance layer 5 being controllable in this way and it can control the radiant quantities of the ultraviolet rays 
103 by potential of the 2nd controlling-the-discharge electrode 3b. As mentioned above, the quantity of the light 
generated by the photoluminescence effect is controllable in analog by arranging the fluorescent substance layer 
5 near the active device 400. The ON-and-OFF control of the luminescence was able to be carried out by 
changing the potential of the 1st controlling-the-discharge electrode 3a in a comparatively low voltage region 
(from -40V to -70V [ for example, ]). That is, it is not necessary to use the driver of high tension which is used 
by PDP although the light emitting device 500 by this invention is driven, and high withstand pressure. 
[0204] 

(Embodiment 6) 

The display 600 provided with the light emitting device 500 is explained referring to drawing 22 (a) and (b), and 
drawing 23 (a) - (d). Drawing 22 (a) is a plan showing the display 600 typically, and drawing 22 (b) is a plan 
expanding and showing the field corresponding to one pixel of the display 600. Drawing 23 (a), (b), (c), and (d) are 
the sectional views which met the 23A-23A'line and 23B-23B' line in drawing 22 (b), and the 23C-23C'line and 
23D-23D' line. 
[0205] 

As shown in drawing 22 (a), the display 600 has two or more pixels P arranged by the matrix form which has a 
line and a sequence, and has the light emitting device 500 shown in drawing 21 at two or more every pixel P. 
Drawing 22 (a) is a mimetic diagram and the actual pixel number of the display 600 is 640x480 pieces here. The 
sizes of the one pixel P are 960 micrometers x 320 micrometers. The light emitting device 500 provided in each 
pixel P is provided with the active device 400 as shown also in drawing 21 , and the active matrix driven of the 
display 600 is carried out. The cathode terminal 1, the ASODO electrode 2, the 1st controlling-the-discharge 
electrode 3a, and the 2nd controlling-the-discharge electrode 3b of the active device 400 are arranged on the 
drawing 23 (a) dielectric layer 24 formed on the substrate (for example, glass substrate) 10 as shown in - (d) 
(typically thick-film-dielectrics layer). 
[0206] 

The display 600 is provided with the following. 

Scanning wiring (gate signal line) 21 electrically connected to the 1st controlling-the-discharge electrode 3a. 
Grounding wiring 23 which has the signal wiring (data signal line) 22 electrically connected to the 2nd controlling- 
the-discharge electrode 3b, and was electrically further connected to the anode electrode 2. 
Constant-voltage wiring 26 electrically connected to the cathode terminal 1. 

In drawing 22 and drawing 23 , for intelligibility, a two-dot chain line shows a dashed dotted line and the signal 

wiring 22, and the dashed line shows the grounding wiring 23 for the scanning wiring 21. 

[0207] 

The scanning wiring 21 and the signal wiring 22 are formed for every line and every sequence, respectively. It is 
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electrically connected to the gate driver formed out of the viewing area, and scanning voltage (gate voltage) is 
supplied to the scanning wiring 21 from a gate driver. It is electrically connected to the data driver formed out of 
the viewing area, and a signal level (data voltage) is supplied to the signal wiring 22 from a data driver. The 
grounding wiring 23 is grounded out of the viewing area, and the constant voltage (for example, -250V) of a 
direct current is supplied to the constant-voltage wiring 26 from a common constant voltage power supply. 
[0208] 

In this embodiment, the constant-voltage wiring 26, the scanning wiring 21, and the grounding wiring 23, As 
shown in drawing 9 (b), (c), and (d), respectively, it is formed on the glass substrate 10 under the dielectric layer 
24, and it is electrically connected to the cathode terminal 1, the 1st controlling-the-discharge electrode 3a, and 
the anode electrode 2 via the opening (through hole) 24a provided in the dielectric layer 24. The signal wiring 22 
is formed on the dielectric layer 24, as shown in drawing 9 (a) - (d). 
[0209] 

As the active device 400 and the light emitting device 500 which the display 600 has were already described, 
they can be manufactured, and they can be manufactured using publicly known techniques, such as 
photolithography method and screen printing. The dielectric layer 24, the scanning wiring 21, the signal wiring 22, 
the grounding wiring 23, and the constant-voltage wiring 26 can also be manufactured with a publicly known 
technique using a publicly known material. Since it is not necessary to use expensive vacuum devices if the thick 
film forming methods, such as screen printing, are used, a cost advantage is large. As the gate driver which 
supplies scanning voltage to the scanning wiring 21, and a data driver which supplies a signal level to the signal 
wiring 22, what is used for the liquid crystal display of a general active matrix driven can be used. In output 
rating voltage, as a constant voltage power supply which supplies a constant voltage, amperage rating can use 
the thing of 1 A for the constant-voltage wiring 26 by 400V, for example. In the structure illustrated to drawing 
22 and drawing 23 , The cathode terminal 1, the ASODO electrode 2, the 1st controlling-the-discharge electrode 
3a, the 2nd controlling-the-discharge electrode 3b, and the signal wiring 22 can be simultaneously formed with 
screen printing, and the scanning wiring 21, the grounding wiring 23, and the constant-voltage wiring 26 can also 
be formed simultaneously. Therefore, compared with the case where the conventional display provided with TFT 
as an active device is manufactured, mask number of sheets, photolithography processes, etc. can be reduced 
substantially, and a manufacturing cost can be reduced. 
[0210] 

The drive method of the display 600 is explained referring to drawing 24 (a), (b), and (c). As typically shown in 
drawing 24 (a), the display 600 has two or more pixels arranged by matrix form. In drawing 24 (a), nm [ the pixel 
of eye an n line m sequence ] is written. 
[0211] 

The drive of the display 600 is performed in the state where the direct-current constant voltage (here-250V) is 
impressed to the cathode terminal 1 via the constant-voltage wiring 26 from the constant voltage power supply. 
[0212] 

First, from a gate driver (that by which DC bias was carried out to -70V with the resisting pressure 60V here). 
The scanning voltage (gate voltage) Vgn (Vg1, Vg2, Vg3, ...) is supplied to the scanning wiring 21 provided for 
every line sequentially from the 1st line, and the scanning voltage Vgn as the 1st controlling-the-discharge 
voltage is supplied to it via the scanning wiring 21 at the 1st controlling-the-discharge electrode 3a. A gate 
driver sets bias voltage to -70V here, as shown in drawing 24 (b), and amplitude (size of voltage) generates the 
pulse voltage of regularity (10 microseconds) of pulse width in regularity (30V). 
[0213] 

Synchronizing with this, the signal level (data voltage) (Vdn1, Vdn2, Vdn3, ...) Vdnm is supplied to the signal 
wiring 22 provided for every sequence from a data driver to predetermined timing, The signal level Vdnm as the 
2nd controlling-the-discharge voltage is supplied to the 2nd controlling-the-discharge electrode 3b via the signal 
wiring 22. A data driver generates the pulse voltage of the amplitude (size;Vd11 of voltage, Vd21, Vd31 ...) 
corresponding to [ pulse width is constant and ] each data, as shown in drawing 24 (c). the time of here the 
times of data voltage being 0V being a white gradation display and 50V — black — gradation — it corresponds 
to a display and the time of data voltage being less than [ 50V ] more greatly than 0V supports the halftone 
display. Pulse voltage from which amplitude of a data driver is constant and pulse width changes corresponding 
to each data may be generated. 
[0214] 

Each pixel will be in a predetermined displaying condition according to the signal level Vdnm as the 2nd 
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controlling-the-discharge voltage impressed to the 2nd controlling-the-discharge electrode 3b. Since the size of 
the discharge current which flows between the cathode terminal 1 and the anode electrode 2, and the quantity 
of the ultraviolet rays emitted from the active device 400 change according to the 2nd controlling-the-discharge 
voltage, they can change the light emitting luminance of the light emitting device 500 in analog. 
[0215] 

As mentioned above, the display 600 by this invention is a spontaneous light type display using the 
photoluminescence effect of the fluorescent substance, and is a display which can control the light emitting 
luminance in analog. 
[0216] 

Since the display 600 can perform a multi-gradation display in one address periods about one cycle of a display, 
a display period is not restricted by two or more address periods. Therefore, improvement in luminosity is easy 
and a bright display can be realized. Since a multi-gradation display can be performed in one address periods 
about one cycle of a display, a drive circuit can be simplified compared with PDP using a Pulse-Density- 
Modulation method. Therefore, a manufacturing cost can be reduced. 
[0217] 

Since the size of discharge current and the light emitting luminance of the fluorescent substance layer 5 which 
change almost continuously to the 2nd controlling-the-discharge voltage have a relation of a monotone increase, 
luminosity can be changed in analog. Therefore, it is easy to increase a gradation number and the increase in a 
gradation number and the simplification of a drive circuit do not serve as a relation of a trade-off. 
[0218] 

Since the 1st controlling-the-discharge electrode 3a near the discharge path 101 and the 2nd controlling-the- 
discharge electrode 3b far from the discharge path 101 control discharge in collaboration, the drive using voltage 
comparatively low as the 1st controlling-the-discharge voltage and the 2nd controlling-the-discharge voltage is 
attained using a direct-current constant voltage as a discharge generated voltage. Therefore, it is not necessary 
to use the high-withstand-pressure driver which can impress high tension in pulse as a power supply, and a 
manufacturing cost can be reduced. Specifically, an about [ resisting pressure 60V ] driver can be used 
satisfactorily. 
[0219] 

Without using the expensive vacuum devices used when forming a semiconductor layer and gate dielectric film, 
since it can manufacture using the thick film forming methods, such as screen-stencil, the display 600 can be 
cheaply manufactured, in spite of being a display which performs an active matrix driven. 
[0220] 

The composition of the display provided with the active device 400 and the light emitting device 500 is not 
limited to what was illustrated here. Here, as shown in drawing 23 (b) - (d), the cathode terminal 1, the anode 
electrode 2, and the 1st controlling-the-discharge electrode 3a are formed on the dielectric layer 24, Although 
the case where these were electrically connected to the constant-voltage wiring 26, the scanning wiring 21, and 
the grounding wiring 23 via the through hole 24a was explained, For example, the cathode terminal 1, the 1st 
controlling-the-discharge electrode 3a, and the anode electrode 2 may be directly formed on the constant- 
voltage wiring 26 in drawing 25 (a), and (b), and the drawing 26 (a) opening 24a provided in the dielectric layer 24 
like display 600' shown in - (d), the scanning wiring 21, and the grounding wiring 23. As shown in drawing 26 (b) - 
(d) in this case, the cathode terminal 1, the 1st controlling-the-discharge electrode 3a, and the anode electrode 
2 are located in a crevice, but it is checked that the characteristic as the composition shown in drawing 23 (b) - 
(d) that the active device 400 (light emitting device 500) is the same is shown. 
[0221] 

(Embodiment 7) 

The display 700 of Embodiment 7 by this invention is explained referring to drawing 27 (a) and (b). Drawing 27 (a) 
and (b) is the perspective view and sectional view showing typically the field corresponding to 1 pixel of the 
display 700, respectively. 
[0222] 

The display 700 is an organic electroluminescence display which has two or more pixels arranged by the matrix 
form which has a line and a sequence, and has the organic EL device 30 and the active device 100 of 
Embodiment 1 connected to the organic EL device 30 for two or more pixels of every. 
[0223] 

The cathode terminal 1, the anode electrode 2, and the controlling-the-discharge electrode 3 which the active 
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device 100 has are formed on the substrate 10, and discharge gas is enclosed between the substrate 10 and the 

cfounter substrate 11 which counters the substrate 10. 

[0224] 

The display 700 has the scanning wiring (gate wire) 21 electrically connected to the cathode terminal 1 of the 
active device 100, and the signal wiring (data wiring) 22 electrically connected to the controlling-the-discharge 
electrode 3, and the organic EL device 30 is connected to the anode electrode 2. 
[0225] 

The scanning wiring 21 and the signal wiring 22 are formed for every line and every sequence, respectively. It is 
electrically connected to the gate driver formed out of the viewing area, and scanning voltage (gate voltage) is 
supplied to the scanning wiring 21 from a gate driver. It is electrically connected to the data driver formed out of 
the viewing area, and a signal level (data voltage) is supplied to the signal wiring 22 from a data driver. The 
display 700 has the grounding wiring (un-illustrating) electrically connected to the counterelectrode 33, and this 
grounding wiring is grounded out of the viewing area. 
[0226] 

The picture element electrode 31 by which the organic EL device 30 was electrically connected to the anode 
electrode 2, It has the organic electroluminescence (electroluminescence) material layer 32 as an expression- 
medium layer provided between the counterelectrode 33 which counters the picture element electrode 31, and 
the picture element electrode 31 and the counterelectrode 33, and light is emitted by supplying current 
[0227] 

The display 700 can be driven almost like the display 300 of Embodiment 3. For example, when the same wave- 
like voltage as what was shown in drawing 10 (b) and (c) is impressed by the cathode terminal 1 and the 
controlling-the-discharge electrode 3, it drives. 
[0228] 

Each pixel will be in a predetermined displaying condition according to the controlling-the-discharge voltage 
impressed to the controlling-the-discharge electrode 3. When the controlling-the-discharge voltage impressed 
to the controlling-the-discharge electrode 3 is voltage which discharge does not generate between the cathode 
terminal 1 and the anode electrode 2, i.e., OFF state voltage, current will not be supplied to the organic EL 
device 30 as a driven part, and the organic EL device 30 will not be in a luminescent state. When the controlling- 
the-discharge voltage impressed to the controlling-the-discharge electrode 3 is voltage which discharge 
generates between the cathode terminal 1 and the anode electrode 2, i.e., ON state voltage, current will be 
supplied to the organic EL device 30, and the organic EL device 30 will be in a luminescent state. Since the size 
of the current supplied to the organic EL device 30 at this time changes according to controlling-the-discharge 
voltage, the light emitting luminance of the organic EL device 30 can be changed, and a multi -gradation display is 
realized. 
[0229] 

The display 700 of this embodiment can be manufactured with a publicly known photolithography process, screen 
printing, etc. using a publicly known material. Since the display 700 is provided with the active device 100 of 
Embodiment 1 as an active device, it can simplify a manufacturing process rather than the conventional organic 
electroluminescence display provided with TFT for every pixel, and can also reduce a manufacturing cost. 
[0230] 

in this embodiment, although the case where it had the organic EL device 30 was explained as a driven part, it is 
not limited to this but a spontaneous light type element, a light modulation type element, etc. are used suitably - 
- things can be carried out. A driven part may be an element of resistance like the organic EL device 30, and 
may be a capacitive element like the liquid crystal layer pinched by the electrode of the couple. 
[0231] 

Display 700' provided with the liquid crystal capacity 40 which consists of the picture element electrode 41 and 
the counterelectrode 43, and the liquid crystal layer 42 pinched by these as a driven part is shown in drawing 28 
(a) and (b). 
[0232] 

Display 700' has the almost same composition as the display 700 except the point provided with the liquid 
crystal capacity 40. In the following explanation, it explains focusing on a different point from the display 700. 
[0233] 

Display 700' has the liquid crystal capacity 40 as a driven part, and the liquid crystal capacity 40 is driven using 
the active device 100. Since the driven part with which display 700' is provided is a light modulation type 
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element, in display 700*. it displays using the light from a back light, or displays by reflecting an ambient light 

(outdoor daylight) with a light reflector (or reflector). 

[0234] 

The liquid crystal layer 42 which the liquid crystal capacity 40 has is enclosed with the field surrounded by the 
substrate 10, the liquid crystal closure wall 16 established on the substrate 10, and the counter substrate 11. 
[0235] 

The picture element electrode 41 is formed in the liquid crystal layer 42 side of the substrate 10, and the 
counterelectrode 43 which is from ITO on the liquid crystal layer 42 side of the counter substrate 1 1 is formed. 
On the substrate 10 and the counter substrate 1 1, it is provided so that the liquid crystal layer 42 may be 
touched, and the orientation layer (un-illustrating) to which rubbing treatment was performed is formed. 
Typically, the counter substrate 1 1 has a polarized light controlling layer and a color filter layer (all are un- 
illustrating) in an opposite hand with the liquid crystal layer 42 side further. 
[0236] 

Discharge gas is enclosed with the space 15 established in the liquid crystal layer 42 by separating the liquid 
crystal closure wall 16, and the dicing process of the counter substrate 1 1 is carried out so that the size of this 
space 15 may turn into a size suitable for discharge. 
[0237] 

Also in display 700', an active matrix driven is realized like the display 700, and the same advantage as the 

display 700 is acquired. 

[0238] 

(Embodiment 8) 

The display 800 of Embodiment 8 by this invention is explained referring to drawing 29 (a) and (b). Drawing 29 (a) 
and (b) is the perspective view and sectional view showing typically the field corresponding to 1 pixel of the 
display 800, respectively. 
[0239] 

The display 800 is an organic electroluminescence display which has two or more pixels arranged by the matrix 
form which has a line and a sequence, and has the organic EL device 30 and the active device 400 of 
Embodiment 4 connected to the organic EL device 30 for two or more pixels of every. 
[0240] 

The cathode terminal 1, the anode electrode 2, the 1st controlling-the-discharge electrode 3a, and the 2nd 
controlling-the-discharge electrode 3b which the active device 400 has are formed on the substrate 10, and 
discharge gas is enclosed between the substrate 10 and the counter substrate 1 1 which counters the substrate 
10. 

[0241] 

The constant-voltage wiring 26 by which the display 800 was electrically connected to the cathode terminal 1 of 
the active device 400, It has the scanning wiring (gate wire) 21 electrically connected to the 1st controlling-the- 
discharge electrode 3a, and the signal wiring (data wiring) 22 electrically connected to the 2nd controlling-the- 
discharge electrode 3b, and the organic EL device 30 is connected to the anode electrode 2. 
[0242] 

The scanning wiring 21 and the signal wiring 22 are formed for every line and every sequence, respectively. It is 
electrically connected to the gate driver formed out of the viewing area, and scanning voltage (gate voltage) is 
supplied to the scanning wiring 21 from a gate driver. It is electrically connected to the data driver formed out of 
the viewing area, and a signal level (data voltage) is supplied to the signal wiring 22 from a data driver. A direct- 
current constant voltage is supplied to the constant-voltage wiring 26 from the constant voltage power supply 
established out of the viewing area. The display 800 has the grounding wiring (un-illustrating) electrically 
connected to the counterelectrode 33, and this grounding wiring is grounded out of the viewing area. 
[0243] 

The picture element electrode 31 by which the organic EL device 30 was electrically connected to the anode 
electrode 2, It has the organic electroluminescence (electroluminescence) material layer 32 as an expression- 
medium layer provided between the counterelectrode 33 which counters the picture element electrode 31, and 
the picture element electrode 31 and the counterelectrode 33, and light is emitted by supplying current. 
[0244] 

The display 800 can be driven almost like the display 600 of Embodiment 6. For example, when the same wave- 
like voltage as what was shown in drawing 24 (b) and (c) is impressed by the 1st controlling-the-discharge 
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electrode 3a and the 2nd controlling-the-discharge electrode 3b, it drives. 
[0245] 

Each pixel will be in a predetermined displaying condition according to the 2nd controlling-the-discharge voltage 
impressed to the 2nd controlling-the-discharge electrode 3b. Since the size of the current supplied to the 
organic EL device 30 changes according to the 2nd controlling-the-discharge voltage, the light emitting 
luminance of the organic EL device 30 can be changed, and a multi-gradation display is realized. 
L0246] 

The display 800 of this embodiment can be manufactured with a publicly known photolithography process, screen 
printing, etc. using a publicly known material. Since the display 800 is provided with the active device 400 of 
Embodiment 4 as an active device, it can simplify a manufacturing process rather than the conventional organic 
electroluminescence display provided with TFT for every pixel, and can also reduce a manufacturing cost. 
[0247] 

in this embodiment, although the case where it had the organic EL device 30 was explained as a driven part, it is 
not limited to this but a spontaneous light type element, a light modulation type element, etc. are used suitably - 
- things can be carried out. A driven part may be an element of resistance like the organic EL device 30, and 
may be a capacitive element like the liquid crystal layer pinched by the electrode of the couple. 
[0248] 

Display 800' provided with the liquid crystal capacity 40 which consists of the picture element electrode 41 and 
the counterelectrode 43, and the liquid crystal layer 42 pinched by these as a driven part is shown in drawing 30 
(a) and (b). 
[0249] 

Display 800' has the almost same composition as the display 800 except the point provided with the liquid 
crystal capacity 40. In the following explanation, it explains focusing on a different point from the display 800. 
[0250] 

Display 800' has the liquid crystal capacity 40 as a driven part, and the liquid crystal capacity 40 is driven using 
the active device 400. Since the driven part with which display 800' is provided is a light modulation type 
element, in display 800', it displays using the light from a back light, or displays by reflecting an ambient light 
(outdoor daylight) with a light reflector (or reflector). 
[0251] 

The liquid crystal layer 42 which the liquid crystal capacity 40 has is enclosed with the field surrounded by the 
substrate 10, the liquid crystal closure wall 16 established on the substrate 10, and the counter substrate 11. 
[0252] 

The picture element electrode 41 is formed in the liquid crystal layer 42 side of the substrate 10, and the 
counterelectrode 43 which is from ITO on the liquid crystal layer 42 side of the counter substrate 1 1 is formed. 
On the substrate 10 and the counter substrate 1 1, it is provided so that the liquid crystal layer 42 may be 
touched, and the orientation layer (un-illustrating) to which rubbing treatment was performed is formed. 
Typically, the counter substrate 1 1 has a polarized light controlling layer and a color filter layer (all are un- 
illustrating) in an opposite hand with the liquid crystal layer 42 side further. 
[0253] 

Discharge gas is enclosed with the space 15 established in the liquid crystal layer 42 by separating the liquid 
crystal closure wall 1 6, and the dicing process of the counter substrate 1 1 is carried out so that the size of this 
space 1 5 may turn into a size suitable for discharge. 
[0254] 

Also in display 800', an active matrix driven is realized like the display 800, and the same advantage as the 

display 800 is acquired. 

[0255] 

(Embodiment 9) 

The display 900 in this embodiment is explained referring to drawing 31 and drawing 32 (a) and (b). 
[0256] 

The display 900 is provided with the following. 
Two or more pixels P arranged by matrix form. 

The drive circuit (for example, driver IC) 53 which outputs the signal for driving these pixels P. 
[0257] 
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The viewing area specified by two or more pixels P has the same structure as the viewing area of the display 
explained in Embodiments 3, 6, 7, and 8, for example. Or the viewing area of the display 900 has the same 
structure as the viewing area of PDP (plasma display panel) or PALC (plasma-address-liquid-crystal display), 
the structure of PALC — Ito — fortune — it being indicated by No. 74 and p.35-40, and in Saburo, an outside 
binary name, a "plasma-address-liquid-crystal (PALC) display", a sharp technical report, and August, 1999, The 
principle of the plasma address is indicated by JP,H1-21 7396,A, for example. 
[0258] 

The display 900 has further the active device 100 explained in Embodiment 1 between the viewing area and the 
drive circuit 53. The cathode terminal 1 of the active device 100 is connected to the wiring 55 prolonged toward 
the pixel P, the anode electrode 2 is connected to the constant-voltage wiring 54 which supplies fixed high 
tension, and the controlling-the-discharge electrode 3 is connected to the drive circuit 53. As shown in drawing 
32 (b), the active device 100 to which each electrode was connected in this way can amplify the electrical signal 
inputted into the controlling-the-discharge electrode 3, and can output it from the cathode terminal 1. That is, 
the active device 100 may function as an amplifier which amplifies the signal outputted from the drive circuit 53, 
and is supplied to two or more pixels P. With **********, in the cathode terminal 1, a collector and the anode 
electrode 2 achieve an emitter and the controlling-the-discharge electrode 3 plays a role of a base in the 
conventional transistor for amplification. In the composition illustrated to drawing 31 , the substrate 50 which has 
two or more pixels P is provided with the insulating substrate (for example, glass substrate) 51 and the insulating 
layer 52 formed on it, The cathode terminal 1, the anode electrode 2, the controlling-the-discharge electrode 3, 
and the wiring 55 are formed on the insulating layer 32, and the constant-voltage wiring 54 is formed between 
the insulating substrate 51 and the insulating layer 52. 
[0259] 

With the display which displays using discharge phenomena, such as PDP (plasma display panel) and PALC 
(plasma-address-liquid-crystal display), conventionally. Since it is necessary to supply the pulse signal of the 
high tension for generating discharge to a pixel, the pressure-proof high driver IC has been used as a drive 
circuit. However, since the driver IC of high withstand pressure is expensive, using the driver of high withstand 
pressure will cause the increase in a manufacturing cost. 
[0260] 

On the other hand, since it has the active device 100 which functions as an amplifier, even if the display 900 in 
this embodiment needs the signal of high tension for the drive of the pixel P, as the drive circuit 53, a pressure- 
proof low element (for example, driver IC) can be used for it. Therefore, reduction of a manufacturing cost can 
be aimed at. Since the active device 100 has simple composition as it explained in Embodiment 1, it can be made 
on a substrate, without adding most new processes in the manufacturing process of a display. Therefore, there is 
almost no increase in the manufacturing cost by forming the active device 100 as an amplifier. Like the display 
which the viewing area explained in PDP, PALC, or Embodiments 3, 6, 7, and 8 especially, when it has gas- 
charging structure from the first, By forming gas-charging structure so that the active device 100 as an amplifier 
may also be surrounded (a part of gas-charging structure 56 is illustrated in drawing 31 ), Since the process of 
forming gas-charging structure separately because of the active device 100 as an amplifier, or enclosing 
discharge gas can be skipped, the active device 100 can be formed without being substantially accompanied by 
the increase in a manufacturing process. 
[0261] 

Here, a more concrete structure of the display 900 is illustrated and explained, referring to drawing 33 . The 
display 900 illustrated to drawing 33 is PDP, and has the structure as three electrode type PDP where a viewing 
area is the same. 
[0262] 

The display 900 has two or more discharge cells 90 prolonged along the line writing direction or column direction 
of the pixel P arranged by matrix form. Each of two or more discharge cells 90 is prescribed by two septa 
adjoined of the substrate of a couple, and two or more septa which are provided among these and prolonged in 
accordance with a predetermined direction, and discharge gas is enclosed in each discharge cell 90. On one 
substrate, the display electrodes 91 and 92 of the couple are formed for every discharge cell, and on the 
substrate of another side, the address electrode 93 is formed so that these display electrodes 91 and 92 may be 
intersected. Although the strip-of-paper—like display electrodes 91 and 92 were shown in drawing 33 , the wiring 
prolonged in accordance with the direction to which it is not limited to this, for example, the discharge cell 90 
extends may be provided, and the display electrode of the rectangle formed in this wiring and one may be 
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provided in every pixel P. 
[0263] 

It is connected to the cathode terminal 1 of the active device 100 as an amplifier, and the cathode terminal 92 of 
the display electrodes 91 and 92 of the couple of each discharge cell 90 functions as a scan electrode. Out of a 
viewing area, the anode electrode 91 can give common potential (for example, earth potentials), and functions as 
a common electrode. 
[0264] 

In the display 900 which is PDP, in order to generate discharge in each discharge cell 90, it is necessary to 
impress high tension between the display electrode 91 of a couple, and 92 but, and. Since the display 900 is 
provided with the active device (it functions as an amplifier) 100 which amplifies the signal outputted from the 
drive circuit 53, as the drive circuit 53, a pressure-proof low thing (for example, general driver IC for liquid 
crystal displays) can be used. Therefore, reduction of a manufacturing cost can be aimed at. Since the active 
device 100 as an amplifier can be made on a substrate, without adding a new process substantially in the 
manufacturing process of PDP, it does not almost have the increase in the manufacturing cost by forming the 
active device 100. 
[0265] 

Although the signal amplified by the active device 100 showed the composition supplied to the cathode terminal 
92 which functions as a scan electrode by this embodiment, the amplified signal is good also as composition 
supplied to the address electrode 93. However, since it is necessary to impress the voltage in which the cathode 
terminal 92 is more expensive than the address electrode 93, it is preferred that the signal amplified from a 
viewpoint which makes pressure-proofing of the drive circuit 53 low, and aims at reduction of a manufacturing 
cost is inputted into the cathode terminal 92. 
[0266] 

In drawing 31 or drawing 33 , the signal outputted from the drive circuit 53 illustrated the composition amplified 
once by the active device 100, before being supplied to the pixel P, but this invention is not limited to this. As 
shown in drawing 34 , it is good also as composition which carries out multiple-times amplification of the signal 
outputted from the drive circuit 53. 
[0267] 

In the composition shown in drawing 34 , the 1st amplifier 100a that amplifies directly the signal outputted from 
the drive circuit 53, and the 2nd amplifier 100b that amplifies further the signal amplified by the 1st amplifier 
1 00a are formed. 
[0268] 

The 1st amplifier 100a and 2nd amplifier 100b, Have the respectively same structure as the active device 100, 
and The cathode terminal 1 of the 1st amplifier 100a, The controlling-the-discharge electrode 3 of the 2nd 
amplifier 100b is electrically connected, and the signal outputted from the cathode terminal 1 of the 1st amplifier 
100a is inputted into the controlling-the-discharge electrode 3 of the 2nd amplifier 100b. Therefore, it becomes 
possible to amplify further the signal amplified by the 1st amplifier 100a by the 2nd amplifier 100b. Of course, it 
is good also as composition which is not limited to the composition which amplifies a signal in two steps as 
shown in drawing 34 , but amplifies a signal (3 times or more) on a multi stage story further. 
[0269] ~~ 

The active device 100 as an amplifier can be manufactured with the manufacturing method explained in 
Embodiment 1. Each electrode of the active device 100 may be a 1 micrometer or less-thick thin film, and may 
be a thick film over 1 micrometer in thickness. As a material of each electrode, ITO, silver, nickel, aluminum, etc. 
can be used, for example. Each electrode may be a laminated electrode (for example, a Cr layer / Cu layer / Cr 
layer). The size (area) of each electrode is suitably determined according to the current amount etc. which are 
needed by the pixel P. An inter-electrode distance (electrode spacing) is suitably determined according to a kind, 
an amplification factor for which it asks, etc. of discharge gas. 
[0270] 

Thus, the concrete effect of the signal amplification by the active device manufactured is explained. For 
example, in the composition which enclosed the mixed gas (xenon 5%) of neon and a xenon by about 100 Torr(s) 
(about 13.3 kPa(s)) in gas-charging structure, Amplitude abbreviation which impresses the voltage of 
abbreviation-300V to the anode electrode 2 from the constant-voltage wiring 54, and contains bias voltage in 
the controlling-the-discharge electrode 3 from the drive circuit 53 - If 10V and the pulse signal of 40 
microseconds of pulse width are inputted, From the cathode terminal 1 to amplitude abbreviation - 50V and the 
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pulse signal of 40 microseconds of pulse width can be outputted. Thus, it enables amplitude to output the signal 
amplified about 5 times. The composition shown in drawing 34 is adopted, and if the signal with which amplitude 
was amplified by abbreviation-50V by the 1st amplifier 100a is inputted into the controlling-the-discharge 
electrode 3 of the 2nd amplifier 100b, it will become possible to amplify amplitude even to abbreviation-250V. 
[Industrial applicability] 
[0271] 

According to this invention, the active device which has the element characteristic which was easy to 
manufacture and was excellent is provided. The active device by this invention is used suitably for various kinds 
of electron devices containing a light emitting device and a display, and is used especially suitably for a large- 
sized flat-panel display. 
[Brief Description of the Drawings] 
[0272] 

[Drawing 1] (a) is a perspective view showing typically the active device 100 of Embodiment 1 by this invention, 
and (b) is a top view showing the active device 100 typically. 

[Drawing 2] (a) And (b) is a graph which shows change of the current I supplied to the driven part 4 when seting 
constant either a discharge generated voltage (Vg) or controlling-the-discharge voltage (Vd) and changing 
another side in the active device 100 of Embodiment 1. 

[Drawing 3] (a) - (c) is a figure showing typically the line of electric force (electric field) E by which it is 
generated according to inter-electrode potential difference in the active device 100 of Embodiment 1. 
[Drawing 4] It is a graph which shows the pressure dependency of the firing potential in the active device 100 of 
Embodiment 1. 

[Drawing 5] (a) And (b) is a figure showing other examples of arrangement of the controlling-the-discharge 
electrode 3 with which the active device 100 of Embodiment 1 is provided, (a) is a perspective view and (b) is a 
sectional view. 

[Drawing 6] (a) And (b) is a figure showing the example of arrangement of further others of the controlling-the- 
discharge electrode 3 with which the active device 100 of Embodiment 1 is provided, (a) is a perspective view 
and (b) is a sectional view. 

[Drawing 7] (a) is a perspective view showing typically the light emitting device 200 of Embodiment 2 by this 
invention, and (b) is a sectional view showing the light emitting device 200 typically. 

[Drawing 8] (a) is a plan showing typically the display 300 of Embodiment 3 by this invention, and (b) is a plan 
showing typically the field corresponding to 1 pixel of the display 300. 

[Drawing 9] (a) - (c) is the sectional view which met the 9A-9A' line in drawing 8 (b), and the 9B-9B'line and 9C- 
9C f line, respectively. 

[Drawing 10] (a) - (c) is a figure for explaining the drive method of the display 300 of Embodiment 3. 

[Drawing 1 1] (a) is a plan showing typically other display 300' of Embodiment 3 by this invention, and (b) is a plan 

showing typically the field corresponding to 1 pixel of display 300'. 

[Drawing 1 2] (a) - (c) is the sectional view which met the 12A-12A' line in drawing 1 1 (b), and the 12B-12B'line 
and 12C-12C' line, respectively. 

[Drawing 13] (a) is a perspective view showing typically the active device 400 of Embodiment 4 by this invention, 
and (b) is a top view showing the active device 400 typically. 

[Drawing 14] (a) And (b) is a graph which shows change of the current I supplied to the driven part 4 when seting 
constant either the 1st controlling-the-discharge voltage (Vg) or the 2nd controlling-the-discharge voltage (Vd) 
and changing another side in the active device 400 of Embodiment 4. 

[Drawing 15] (a) - (c) is a figure showing typically the line of electric force (electric field) E by which it is 
generated according to inter-electrode potential difference in the active device 400 of Embodiment 4. 
[Drawing 1 6] (a) - (e) is a figure showing typically the potential structure (distribution of an equipotential surface) 
which exists in discharge space in the active device 400 of Embodiment 4. 

[Drawing 1 7] lt is a graph which shows the element characteristic of the active device 400 of Embodiment 4. 
[Drawing 1 8] lt is a graph which shows the pressure dependency of the firing potential in the active device 400 of 
Embodiment 4. 

[Drawing 19] (a) And (b) is a figure showing other examples of arrangement of the 2nd controlling-the-discharge 
electrode 3b with which the active device 400 of Embodiment 4 is provided, (a) is a perspective view and (b) is a 
sectional view. 

[Drawing 20] (a) And (b) is a figure showing the example of arrangement of further others of the 2nd controlling- 
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the-discharge electrode 3b with which the active device 400 of Embodiment 4 is provided, (a) is a perspective 
view and (b) is a sectional view. 

[Drawing 21] (a) is a perspective view showing typically the light emitting device 500 of Embodiment 5 by this 
invention, and (b) is a sectional view showing the light emitting device 500 typically. 

[Drawing 22] (a) is a plan showing typically the display 600 of Embodiment 6 by this invention, and (b) is a plan 
showing typically the field corresponding to 1 pixel of the display 600. 

[Drawing 23] (a) - (d) is the sectional view which met the 23A-23A'line and 23B-23B' line in drawing 22 (b), and 
the 23C-23C'line and 23D-23D' line, respectively. 

[Drawing 24] (a) - (c) is a figure for explaining the drive method of the display 600 of Embodiment 6. 

[Drawing 25] (a) is a plan showing typically other display 600' of Embodiment 6 by this invention, and (b) is a plan 

showing typically the field corresponding to 1 pixel of display 600'. 

[Drawing 26] (a) - (d) is the sectional view which met the 26A-26A'line and 26B-26B' line in drawing 25 (b), and 
the 26C-26C'line and 26D-26D' line, respectively. 

[Drawing 27] (a) And (b) is a figure showing typically the field corresponding to 1 pixel of the display 700 of 
Embodiment 7 by this invention, (a) is a perspective view and (b) is a sectional view. 

[Drawing 28] (a) And (b) is a figure showing typically the field corresponding to 1 pixel of other display 700' of 
Embodiment 7 by this invention, (a) is an exploded perspective view and (b) is a sectional view. 
[Drawing 29] (a) And (b) is a figure showing typically the field corresponding to 1 pixel of the display 800 of 
Embodiment 8 by this invention, (a) is a perspective view and (b) is a sectional view. 

[Drawing 30] (a) And (b) is a figure showing typically the field corresponding to 1 pixel of other display 800' of 
Embodiment 8 by this invention, (a) is an exploded perspective view and (b) is a sectional view. 
[Drawing 31] It is a perspective view showing typically the display 900 of Embodiment 9 by this invention. 
[Drawing 32] (a) And (b) is a top view showing typically the active device 100 used for the display 900 as an 
amplifier. 

[Drawing 33] It is a plan showing typically the display 900 of Embodiment 9 by this invention. 

[Drawing 34] It is a top view showing typically the 1st amplifier 100a and 2nd amplifier 100b that are used for the 
display 900. 

[Description of Notations] 
[0273] 

1 Cathode terminal 

2 Anode electrode 

3 Controlling-the-discharge electrode 

3a The 1st controlling-the-discharge electrode 
3b The 2nd controlling-the-discharge electrode 

4 Driven part (passive component) 

5 Fluorescent substance layer 
6, 7, 7a, and 7b Power supply 
8 Septum 

10 Substrate 

1 1 Counter substrate 

21 Scanning wiring (gate wire) 

22 Signal wiring (data wiring) 

23 Grounding wiring 

24 Dielectric layer 

24a Opening (through hole) 
26 Constant-voltage wiring 

30 Organic EL device 

31 Picture element electrode 

32 Organic electroluminescence material layer 

33 Counterelectrode 

40 Liquid crystal capacity 

41 Picture element electrode 

42 Liquid crystal layer 

43 Counterelectrode 
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53 Drive circuit 

tOO and 400 Active device 

100a The 1st amplifier 

100b The 2nd amplifier 

101 Discharge path 

200 and 500 Light emitting device 

300, 300, 600, a 600' display 

700, 700, 800, an 800' display 

900 Display 



[Translation done.] 
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imxm 3 2 ] 

m ib m n a x <d be tt « , ta ih * v - kmjiiiet/ - k « a £ © ra k * » % m m m & 
c it * m 3 3 ] 

3 4 ] 

WIB1t^©B«cri:fc^^e,nfe»5t<*3 3^f2«g©^^^?i:, 

fulBfgftiKEftf*^£fnBflgftfK?©iifllB!g 1 »m«l»««K:*$5Wfc:»«Snfc;£aE 
IS ^ i: x 

[ l« * IS 3 5 ] 

tu ta « % © b si c: t tc m it 6 n it m « 2 0 ^ e> 3 z<o^-fn^Km^L<ommm^-t, 

m ib ng » jr t <d m ib m 2 & « » m m k m « « k a m £ n & m -9 ib « 4: > 

fuia^ft*^<7DMiBT7-Fsatc«MWtcjg^?n^i®»«at, 

f5iB®^«aic«iS]-r§^iR]«ai:, 

MIBHlSWa^MIBttftWa^Cfflt^tfSnfcS^ftJli:, 

[ if * m 3 6 ] 

IB tt © a S Se « o 
[MM 3 7 ] 

WEa/7l#II4W»xU* bn;V5*-y-feyXffflI-p*3ll*a.l 5, 17, 18 
, 1 9 ft «fc If 3 5 © !/> T ft IB « © g ^ SE H o 

c m m <r> m m * sz m ] 

[ k « # B 5 ] 

[ 0 0 0 1 ] 

# « w a * ug»ii6 ; ?ftj:tf*n*«*fea)te* : ?a6tfte*s««teBBL» w fc * * s 
©as»Btcjff3gfcffl^p,n^Hgft^?ftit?^n^fii^fcfS7 , 6*?^^tf^*^^B^ 

[ w ft & as ] 

[ 0 0 0 2 ] 

tl/^o ItSiSiOftSMt LTtt, 0!i*Hf, l^a^W ( CRT ; cathode ray tube) 
•r f X 7" b , $ B B afi'Xyi/^ > W 81 « W f§ ft (EL ; electro luminescence) r-rXy 

7 1 5X°* ; r<<7>-?l"( (PDP) tffcl SttTV 3 0 
[ 0 0 0 3 ] 

W , SiELf-fXyi/'l', PDP^^©777 h/^;l/f^yi/'f (FPD) *B £ 
<fUffl«n*J:3k:*-3T*T^*o ^ © S & & > F PD«»gl' SIf*«ft*»*tt 

[ 0 0 0 4 ] 

X * (TFT) tfftgftift^i:LT, TFTlStf7HU^8ltLT)£<ffll^hTtft 
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[ 0 0 0 5 ] 

T F Tli±tc-7 b 'J ^x«CE?J?nfcT F Tti> *f — V W fl x V - ^MMis itf K 

i/^>ti*i*Tfi!), f- nifiitfv-xt icf nfny - h fg ^ *s <t 7 f 

UXlB§i , «e«nTi)ll*jlS«n5CJ:t < l:oTi«li0 2»7c1il«*E»tait4 
[ 0 0 0 6 ] 

CCTFTH6H, tt»tt*«±ic, ¥ * ft B£ ^ *S iiS SI & £> ^ 4 if * 75 Xv 

siig^itgiisnsoT', a ^ r- & s , «f t , *aios«*ff«-r«fc*6fe:tt, # 

[ 0 0 0 7 ] 

ifi^t-a> * §y (Sft2o^yfHi) &-omm(D ?■ u\£ is 3 i/tt mmr zrctb ic*m 

CO F P DOHl^gtnTfet) « 31 ffi © * S F P Ditltti, iS ffi T* S {fc ffl ft & T F 
TlftlcfttiStOJ; LTP D PtfEl DHLT^5. 
[ 0 0 0 8 ] 

P D P tt, h U ^x§y©ig»?£T*IgSi£n3 l #JS) o t> 

cs4v>frt? i HX^oasis'siajns. vgrnm.^ziro rctbicn, m <o m & a $ « 

[ft ffFAitt 1 ] Wf.BHBB 63-1 5 1 9 9 7 §fii 
[ fS W <D ffl * ] 

[ 0 0 0 9 ] 

Lictatfe, p d p t* u , xmmm&tc £ <!) mmm^z'rf ? <ov , &, t © <t 3 * 
n a # o 7£ o 
[00 1 0 ] 

i^tf 8 e-y hg^^ff^ ftfeta, m ^ © 1 m ffl ( I 6 m s e 

c ) % 8 o £D E P^ # gij L T * © 1 k pi % £ £ fc 7 K U X ffl W i: a S ffl M t lc ft it , 7F 
UXfflMtSSBJRte«^0^^*7fll«*»#iitr, tlf>5Satfl^5nT^5. & o 
Ts a^ffllHIOfiS*^ SOfDZFl/^IBBICJloTBHJnTLS^, SigitLt 
© W g K < t5C fcA'ftft^. 
[001 1 ] 

S , S^iD« 1 OtTy Hc±»fftD, ®S^«ttffl{tL/c:t5-r§i:, 7" F U X ffl ffl 

[00 1 2 ] 

26 ^ m k. & t> # it z m m m ss # n n k m & t & % <o , bi3^kci<4ot 

[0013] 

C <D £ ? &ffl&*M&i-? Z fctblz ^ fir H 2 00 1 - 3 5 0 4 4 5*f^fg(±, ZFbXffl 
[0014] 

m m <o m *e it t # h u - F^7©ist%ot is a . 
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[0015] 

^ fc J: 3 tc S Z <D *> © ic # # fc: # H W jb> t) s ^Sfttf llt'SSOf , IS fif K <0 ss 
* * ;l/ 3 x hOfiStfBL^. 
[0016] 

#fSBJ§«:, ±jS©EHHfc«*T**nfct>©T?*D, * © B (ft It , AS©77«;h/U 

)i> 7* -f x 7 s u -c » is k ffl v 5 n 5 tiai ? *5 <t tf * n * n * ft ft m ? * e xf t 
[»M^i?j*-r^fci6©#is] 

[0017] 

^fswtisiiBftjR^a, si siRiKSoTffisofiiTEs?n, s ^ © m v m m z 

mm®** z *mi» + znnmvnmt. * « a. * *flK»**JtP«afi, aa rb * v - f m 
a tmrnr y - KflafcoHTattsaiogBoiiiSKRtf sn, weav-fw 

«ffi#Rtr-rK»©3fts#, M IB m i *iftfci«ax , r*ffi2?jrRiK»oTSfb 

[0018] 

fu IB * V - F « S ft J; M IB 7 J - h'SiH. fiGK82#iRifc¥fTfc:fi¥#lR]tfilIJE* 
[0019] 

& 3 , * fg HJi fc J: -5 tg m m ¥ fi > S l SiRiiciSo T3f£OSlT'EI?n, I^O 
HT*»«^f§^^-d:i,*y-K«8i*3 e tt) r 7y-K«®i:, M IB t> V - F «« i: lu IB 77 

j£CTtt««M©**s*JWw-r-5»«fty * « * , tu ib # y - f fi a & £ t>* m 

E 7 y — K « ffi ti , tulBm 1 ^iSoKKHXtSSESlftfcffrfcfif 

M E fi£ « fW tP * a « , M IB # y - F S a J: fif IB 7 y - F It a & , M IB m 

[ 0 0 2 0 ] 

iaEa**JW*ffif4, fu IB Si l S^lcTfTlci^Slnl^lS^nSitlc^WtSC i: 
[ 0 0 2 1 ] 

me* y — f m a t m ib 7 y - f m a t © m © sg m d , > w e * y - v mm tmann 
mm mm t (Dm<D^m d 2 . « «t t>* , iwB7/-F*«fcMEjR*iMW*iii:©iffl©KSi 

[ 0 0 2 2 ] 

WE* y — F«8Si:MEtS[«SiJ®l«ai:©HOSgSld 2 t, M E 7 y — F « a M E fife 
[ 0 0 2 3 ] 

77 - Flit, M E * y - KISfcWIE7/ - K«ffifc©IWfc«Eft*jRW«8l©*:#£ 

tP * « , £ <fi * , ME*V-FlIi:illE7y-Klii:0|IIIOEId,, b!E*V- 
F « 8s i: fu E n m M ffl M a © DO © 8g It d 2 , is «fc l>\ Su IB 7 y - F « a £ fu IB Sfc fMffli 
«Si:OliBOffi>ld3*^ d,<d 2 *>^d|<dsOB«*»fiL, M E * V - F « a t fl& 
E»mSiJ®tiai:©iaoffiSld 2 i:, WEZy - Fttai:tulB)K«§fJ'#*ai:<DH©Sg|l 

[ 0 0 2 4 ] 
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[ 0 0 2 5 ] 

tammmmmmm a , me* v - k«« ^met / - k«s £ ©fi t ffis l * ^ <t o t 

K » 6 *l T S C L V N o 

[ 0 0 2 6 ] 

y-F«ffi^:©MO«filEIBd 1 • £ # , d^d,' OH«*«£t5Cl:il«!f S 
[ 0 0 2 7 ] 

* a «§ k «t s ft * ? « , mmwiciz. & & < 1 1 w e * y - k m m t m e 7 / - k n 

[ 0 0 2 8 ] 

tuiasj**"x©m^ « > me* v - km £ tuiez s - vmm t orate 

S flE J: 9 & , Mie*y-F*Si:tfflB»«©Jffli«S^©ratfctt^S(«Pjflte«ffi^iS<^ 
[ 0 0 2 9 ] 

[ 0 0 3 0 ] 

# 16 BJHc <fc & S ^ S B f± . ^hU^X^^gH^J^n/t^^OiiiS^WL. S3 E 8 & © H 

m ib * y - k mmicw.%L#3ic&m-£ nrcit&mmt , MKisif&jR^OHttEtt* 

o 

[ 0 0 3 1 ] 

& 3 ^ « , # #g B£ (c i & « 7* S B , vh'J^Xt*cfcBB?iJ?ti/-c?gS(CD®*^*L, S3 
E«S©ffi*<ri:lc»»&ftfc±ffi«J«*# , r3lJ6l&JlS : f4:, fuE^ftfRf©iuE#y- 

Ftf tiawtsa?nft^$E«i:, Hutafiift«?OHuE&«siJiP*®t«MWtg 
titcimmm t . wia«B*?oniE7/-FiaK:iafl5ics«?nfti«isi: 

, h& K Bi JR M *f IrI 3 *t ft « ffi » bu EBiR * ffi i: tft E*f A «S i: © SB (c B. <Z> ft tc 

[ 0 0 3 2 ] 

a&asaft^ssfKffi'fcft^T, ^^qaiu^isiffi^ w ta j» « ©J » * s t xt> * n 

[ 0 0 3 3 ] 

♦ swKisasaiii, tuia«s©ffli«^ffi»-r-5rc:i6cDfi^%m^-r§igft(H]mi: 
£ * ? e <i * . iOEaaoifif^offtfniy^iJSfi: lt « r s ± be © fli ■& * 

[ 0 0 3 4 ] 

h l> **©fT#i&3^tt*J#iafc»^Tffitf*«»©tt«-fe fuE}S&©HIR£:lgft 
[ 0 0 3 5 ] 

tu e « & © *t *§ « f « > i»EB»0B^6tii*«n*e^*is»*«-r*m i © m m m 
ft, Mini <ommm? v mm* ti ft m^*t< z^mm? & m z (ommm? tz-s/x,-? 
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[ 0 0 3 6 ] 

S It. # » BJ! <fc & fig Wi m =S- it , 5l^©IBT?tt«*££S-&**y--F*«33.fctf7'y 
- Ftlt, Sif fa * V - Ftt&fcffliBTy- K*«fc©IH)te9!EftStt««8K©*#£*SU 
ffl? 2>m 1 *3J:tf£2;tt«S!lW*!ffiT*-3"e\ ^hSOtffitJSCTttlta©**?* 

fflwr*mifi«fctf£2tt«#jiBi«ffifc, ttr le ^ 1 sst « «u « ^ « > mmm zm 

m m m m m <fc t? t > m bb * v- Fiitiiay/ - k « @ t om-eisif itttoBat 

[ 0 0 3 7 ] 

m ib as i m mn mmma. mm* y - h-mmttamT / - vnMtvmKmv snt^ 

[ 0 0 3 8 ] 

Sa8BSS2tt««aW*«itt. WI!*y-KIii:IOB7>'-Ktii:OIII|-P»ftt*ai 
[ 0 0 3 9 ] 

SuE* v - K*afcj;tfWE7 r y - k * ffi tt , sb i ^iRifc»oTm3e©wweBa««n 

2 a * m m m m a s M i a a v - f « a ± t>* to g a t y - f « a ^ & , so ib % 2 7? ft » o 
t si n fc a a ic gg w- 5 ft t ^ * c t # a? m l ^ . 

[ 0 0 4 0 ] 

MfBtg 1 ft « #J » « ffi »± . 1MK£2>i5rfafc¥fTfcS^#fa*t£5SSftS»tt*W*Sc: 
U\ 
[ 0 0 4 1 ] 

fu IB ill 2 ft « $ij a? * ® , MtE*i#flfc¥frK:SMfltf«J£*ft*JB#**-r*i: 

[ 0 0 4 2 ] 

MKay-FMfcMiaT-y-KMfcoiaoKKd^ M ib # y - f M £ t& ib Jg 2 

tt«IW»*ffifc0IHI©eilid 5 , & J: T>\ MIB7-y-Fl|®£MIBIfl2ftSfrJSP*138i:© 
[ 0 0 4 3 ] 

mm* v - h~nm trnmm 2 mmmwmM t vmcomM d s t , mmr y - vmm £m 
mm 2 fommm mm t <o m <o mm a 6 1 & ® m v ^ c £&&* l v> . 

[ 0 0 4 4 ] 

WIS*V-K*Si:, MfB7y-F«ffi£. tOtam 1 fecfcCfSgESfWmUSUWS^^^BSIW) 
[ 0 0 4 5 ] 

*tUHS2»«IM»*aiH:, mi SB * V - F * S £ m IB 7 7 - KSitO^tffiSLft^J: 

3 ^ if & ft T ^ 3 C t # » S o 
[ 0 0 4 6 ] 

mia*y-H«si:S(na»2&*»jai«ffii:oiBi©ffii«d s fc, ta ib a v - k « fis t mi 

E7/ - FtffifcOHOftftSIld,' d 5 > d / <Di«%I£t 5 C itfjfff L 

[ 0 0 4 7 ] 

* » 00 <£ 5 fJ6 it) X ? « > ftlWKB, '>*<fc 1 E>WIB*y-F«ffii:WfBTy-F« 
[ 0 0 4 8 ] 

• hu ib ft « ^ © ffi ti it „ mm* v - Fmm £Mm7 y - vnm £ comicisit zmwmte 
iej; d mm* v - F mm £ttmm 2 mmmmmm £ (Dmic&ii zmmmten&tfn 

< * S J: 9t^S?nT^i C £ $? £ U\ 
[ 0 0 4 9 ] 
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nrcMyt&m t*m at *3 k> , toe t k «t o t ± ie § w &m $ *i * . 

[ 0 0 5 0 ] 

Mies i »«iwffli«ffifc:*«w»c»a!*ti/fcjt*ia«i:v Mmmmm? commm 2Mn$i 
fig s n s „ 

[ 0 0 5 1 ] 

E*tt«0H3lS CT i: fc»t* 6 tifc±E«iS*Wr S^ftHS? i: , hu E mWlM =¥■ © ffl £1 1 W. 10 

m e na 3R * is tc » ir]-t £*ti3i«:« t , taEiam*® t wsazttfynm t orafc^ 

[ 0 0 5 2 ] 

ifSiilftili$ B B B iT'$ottj:v\ 
[ 0 0 5 3 ] 

[ % US CD % £ ] 

[ 0 0 5 4 ] 20 
[ 0 0 5 5 ] 

[fgBJ§:fc#|S6-f.5;rci&©S&©fl^] 
[ 0 0 5 6 ] 

*-f» #«iii!fc«fcs rgionitf j # #§ bb tc ± 3 rs2oifflif j i:tc«a 30 

t5l*W*ifi!ci:?€flFffl • Jft « * IM W -T S 0 
[ 0 0 5 7 ] 

# ?§ BJl fc J; 3 M IS ? (Sglfccfctf?^©^*^) id: , I^©Ht»l*f843*5 
[ 0 0 5 8 ] 

y- Flit?/ - K«8i£©raf;:ffiS©«tifg#-5-*.£>*i-5 £ , ^©atfcSfcjSCfc* 

fiz * jb (««a« j f>««<ftffi©#:fii-c*&t>s*i*) # cm © ne t fig £ *u c © w te 

fc> S . »«©liai«ffiO*ffl»C*SUT ( J: *) * !B K f± , * V — K * S , T J — KISfc' <t O' 
[ 0 0 5 9 ] 

fc «fc o T . S ft JH ? ©■« « SK © « » * fil W f * X -T -y ^ > ^ * ? t U T « ffi * «, 50 
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v Mft»m*mKz & zmytm? t Lrmm-r z o 

[ 0 0 6 0 ] 

Of, ffiMftKiSyn-trX-pliSg-rsc:* 
[ 0 0 6 1 ] 

tft, mm h ^>i?xztf¥mftm*ffitiz>wffi.*M®-?z<DicttLr, * & hb K j: s 
ten*?!*, »tt«*«»t8o?, wsih^y^x* (tft) cD«k 9 ic*ynffitt 
fg^-r s c ^ *< % ^. 

[ 0 0 6 2 ] 
[ 0 0 6 3 ] 

*f6RI!fc <fc 3 fig lb X? 14, iiSl/ftJ:54iI*f bT^Sftft, *§y<Dg^gE« (ffl 
x \i 7 7 -v h7= f -fX7H'^*>l/) tjpifcffi^SCfcii'-PSS, 
[ 0 0 6 4 ] 

* t , # m m ic «k s r ^ i © ti » is ? j {c^om^m-t^o 

[ 0 0 6 5 ] 

flOgSStOBIfliSSIfcttWUft. ^ © *S HI , S**iBI»M*m£©ffi«. «fc !> Jl # 

nft *Si!ffltt*^t» r^ilgioM^j fifc * iis f& s , a? 

[ 0 0 6 6 ] 

#^^£5 i cdiiwi^^j t*{4. s^wsijfflj*® &WLmm&<Dmftic law- & n, a 
®nm<DWtiLtfRi£T&w<o&-£tf. ii v - h° mm ts £ zf t s - v mm <d ft & ( r m 

1 7j ft J t»t5. ) tCPlgiS^-r§73[fi] ( r fg 2 7? |S] J ttt«. ) Kfi^TSEftt*. 
ft o T , AV - KiIfc7/-Ktai:©tffiSKJSi;T4l««ti5t«A« ( £ 1 7? IrJ 
£ ¥ ff T* £ t) % IB 2 -ft to te » o T K » & ^* ) ictt LTWim%\mmMtfiR&-?&w<D&-$ 
m2%to (m^.ti^<Dms^to) icft^rmitTZo ^ © ft 46 , * y - km tr s - f 

o 

[ 0 0 6 7 ] 

r n i © m n m =? j a , Av-Fiiisitfzy-Fii*', n 2 73 n ¥ n 

Kfi*77l^tfIS?n5)g«^SL, ttWMtPWS^. t) V — Y £. TS T S — KiS 

§0 

[ 0 0 6 8 ] 

$ ft , r Sg 1 © t£ ffii IS ? J a x Ay-H^tttzy-Kwas^oBBoffiitd,, * y - 



(12) 



JP 2004-212949 A 2004.7.29 



v mm ti&nffl'fflmm t omvmm d 2 . & «t if , 7 s - vnmtwm.unn.mt<oM<o 

Sld,tf, d|<d,*^d,<d,OH«*ltgt, * y — FftSfcttftMtPftfffcflDH 
© 8§ ill d 2 i: . 7/- F ft «S i: ft ft ffl ft M £ © M © E ft d 3 t ft U^i)S*»fflt5 

[ 0 0 6 9 ] 

ft v> t\ * ft us k j: s r$2oia«?j fcft*r©«ft*ftft"r*o 

[ 0 0 7 0 ] 

Stttt, ftft»8fr&lt«Wftnfcta«fc:;£5ft3ttftM»««*»ttSCfcfc:<fctj 

r sb 2 © fig n * ? j 1* , *ftftft*#ftftLfc±Eftfti=a^^T«5jsnfct,©-efc* 

o 

[ 0 0 7 1 ] 

* » fl§ fc J: « rg2©ill?j 14 , ttftftftftftfcLT r $ l ft ft ft| ftp ft ffi j £ 

2 ftft$ii«p«<sj t4*iT6D, rig i ft«flutt«s j f±, rn 2 ft«ftffl«&j «t o 

fcftftftftfcifii^. S£oT, ftftftftfciff^ft l ftftftiWftffifc «fc o Tft Sftftftft©* 

v / * y m w * ft ^ , »ii^tiv>i2S!ifflitit iotstiisito^f J^4*6 

&*tffl»t5i:iib'?f 5. ftftftftoftftfcftftfr-pftftWfcfrSci:** 
ft5„ tt«ft±«ffimk:ai;(iDT*&«fS£«EEi:LTft«tft«£E*ftv^ mi 

mmmmmmis zzfm 2 mmm'MWMizQim? %m 1 tt«sy»«ffi*3j:tfft2ft«iBi»« 

Et LTJtftWffii^ftffifcft^fcftfttfRlftK:**©-?, ft ft ffi £ /< ;l/ x W 93 in ■? £ 5 

[ 0 0 7 2 ] 

C C T* , *ftftfc«fc3ftttft?K:fc^TlMft3:ft*tt«ftft C/^ X~v?Bft) ^rUJH^-r 
3 0 ["ftftj tli, ftffi|fflfc:ftE*ffl;bQ^3CfcfcJ:oT#Xtfft»LTi^*ft|lBfc£-f 

77Xv«»tfin5o ? it, r a? « ft ft j t « % ^oi-sar^x-^tfft ( ft ft ft 

) fc*5V>-£\ IE«^^ o IE * > *5 £ t>* it « if U 7 fc LT©«fU*ft 

ft-r«ft©Ci:T*&5a 
[ 0 0 7 3 ] 

WT, ft ft 9! ii (77X?Ili) ^j:5l¥L<»iB^-ri, 0 
[ 0 0 7 4 ] 

Smfc^ffirsft^tfibnasftTjffxft? ( # ? ) £S^t5c tti^T 
lE-r^V^ft^iitf^C^gifii:, &fl$ Ic&tE? Z IE * > MMtiLW (D9.m ( * V — F 
ft ft ) SItifi??LT2^tf tfHit^aftt^ffl^b^nsc itiot, IE * > 

■r^o © ? © & a (is«D*t 'j7o^D (omm t lt it, cct^fifcts ku 
7FSift©ffi, e^o^^-^fliceatsaaiiit^ftts. 

[ 0 0 7 5 ] 

±ftufcj:5a»««ft©ftn2ffi* ra i; j: 3 k: a» h k « ft * ft -r a ffi-B ^ « » » m -r 

(FED) i:l±S^-5^«T'2&?,„ X^WT-ti, itanfc?^?^^ 
ttfflSnfttftftao+iriJ7i48. £ , F E D T' li > ft ipj £ A y - F ft ft 6 ft 

[ 0 0 7 6 ] 

ISf EDttttLT, ft ft tfliftSiittftfcfci&O, f©IHT 

> ftft*«ftn5ffiWte^a'rs«ft*« j f , ft*ffliB©»*©« : ?*«fttf5ti*. it £ w 

FEDT'li, ft?ft©3l*aLffi«ffii£ft*ftV>Ttt*y-Kftiifc7y-F«« (IE ft 

tarn (o mm) fc©H*«fta»tts**ft»ttK:M-r*&fitfa&»>, ^©i^^ma^^ 
jcj&o-cft? a* ffi^tv * y - f ft si ^ <t xs t y - f ft ft it m * m ic it s ^ k 



JP 2004-212949 A 2004. 7. 29 



• ■fcOIBOffllllllcatftffllllliTftftbTW*. 
[ 0 0 7 7 ] 

cntc^LT, ffi « (^5X7) © m id: , *Si*j»tt;&y-K*«i:ry-KMfc 
©R3 £*§.£*>©©, J E-OJBtt**Blitt-t?***Btta<» #J t£ T - # («itt5Hl 

ft e * # fig ) fabotti^, i/i, #iffisii*y-Fifi»ti'3T^ <, 

SlffiiSOHIA'Ay- HiS«Ti@< , * © SB # T' « ffi £j BB Si T « W 9fi ^ v> 3 * * 
[ 0 0 7 8 ] 

1 Jtctd&MfiiWifi^tiKfefrarwntfatitta^b*^. ;r©j:?ft;5ft«ijiii- 
o«ftt*5pjfflrsi:, nw^6©^a*fflowftjfc«toTtt«*jiiij»-raii k * «r db t * 

[ 0 0 7 9 ] 

L T L 3: ? <, O £ !) » I^i^FEDftt, If *'fStftTV^«ffi«, tMWl^SSS 20 
« » If «J , * ffi. * + # fC *§ 5 ft * tC It , iSfcff-eM^fciniSfS&Htf^UTLSS. 
[ 0 0 8 0 ] 

siss»«s^Pi^^n§fe©T«ftv^o 

[ 0 0 8 1 ] 

(hmh 1 ) 

S -f\ HI (a) *5 J: If (b) *#Bai/ft3^6*KWte«J:SmilUBS8lOll6»lR ; ?10 
0©«ii*Bi«l! , r.5. 0 1 (a) it, Igfllf l 0 0*«5S»tC^-riEHlHT?*»), 01 
(b) tt, ftg ft m =? 1 0 O^iSWCStiI0T'fe§o 

[ 0 0 8 2 ] 30 

0 0 it . mi (a) fcia* (b) izTjkt «k -5 fc s i^ont'St^^ts^ 
s*v- Kt ffi 1 fc±tf7/- Kti2 *y-HWi try — h'mm 2 t<Dmicm 
ns»**iffi©*#s**JWf«tt*fflW*ffi3i:*fli*.-rv-»So * y - k « ffi 1 try 

- K M 2 i:©|iafc:»Enstt**«E©*S*tt, Mt-3<£5{Cj6fc«$ir<»M3©«ft&c 
)Si:Tffla?tl5c ft 33 , 01 (a) lcfc^T#It?F§ 1 0 1 S> AV - Ftt 1 i:7 7 
-Fli2ti!)|lll?Htf«ilT^ia? ( ifc « © & SS ) ^ISWle^Lt^i. 
[ 0 0 8 3 ] 

AV- KtS 1 i:77 - K1I2 & 15 1*0 ( ^ 1 ^ IrJ ) D 1 ti8oT3rgOBi 

Tf 88 6 ti T v S . £ , «t « SfU 8U * H 3 «: , £y-Ftt8il*5j:tf7 T y-F«@2fr6 
. IS 1 15 A D 1 tlSIietSS2SfilD 2K»r3T8hftffilKK»6nT^5. * £ S6 40 
J£ Sg 1? It , *y-Hlil, Ty-K«®2*5«ttfJfe«*ifflI«®3{±, B& P? - ¥ ® ± f - ff2 

[ 0 0 8 4 ] 

<* 6 tc , ill? 1 0 0(i> '>4< i:fe*V-KII 1 i:7y-FH2 tiO^t^* 
WkRlAifti&iitfx (^HSO t*LTVi. 2fte#xf±, Ifii o ± ff2 e£ £ 

[ 0 0 8 5 ] 

flg ft JR ? 1 0 014, 0>J * t±\ KTOJ:5lcLTBifiSn« ( 
[ 0 0 8 6 ] 

* -f , S«l 0 ± fC , AV-Flll, Ty-H ««2i5«ttftt*IWW««3*^fK-r 50 
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o 4?J it , S«l 0<D«H^JP^«iintcPlS?n-r\ M SK ^ 1 0 0©§S!igyn-trXk:B 
;U# 3 » & T* & ft t±* J: ^ <, 1 OOOffillcJ:?Ttt, IB|tt^Wt5lfi*fflv> 

[ 0 0 8 7 ] 

* fc, liCtJSt LT^'^*5:fflV\ * * U — > W B'J ?£ fc «fc o T * V — K M M 1 , 
7/-Hli2^«l:tfi!tl«8Pf I3%isgt5. S -f , - -y * * -f'W > if- ft 

vS/afflfcJiaS-eTSSl 0 ± fc & ** 3 . * IC » Sffi±fcS6**nfc — 'y^r;1/^— X 

b *m 3 o o °CT*$zm - mitz % o * © a , m g o o x x° ft o c t k & ~> t mm. 

f£ f# 6 ft 5 o 

[ 0 0 8 8 ] 

ccT'ii, * y - k * ffi i , 7y-K«ffi2i3«fetfiSc«iM»*ffi3*, e y? # ( a « 

L?&X&Tf&-?&«tf, ^ II CI ft tc Pf 5£ 2 ft 3 & © T (i & ^ 
* V - Fti 1 :|W1 5 0(imXlH 1 80IHI1, I? 1 5 jira 
7 7-FII2 :$IW2 50/imx5$L280/im, f ? 1 5 (im 
S$ « ffiU fl? « H 3 :|W 3 5 0 (imxIU3 1 50/im, I? 1 5/xm - . 

[ 0 0 8 9 ] 

AV-Kfgl i:7y-FlS2 fc(i> H 1 ^ f =fc 5 . SWcfij2##t[q]-r-5<}:5 
S 6 ft T ^ S . f LT, #t ^ faJ P ^ ® 3 ti , Ay-KlSl t7/-Kti2i:iDH 
»Cfl[«L3S:V«t3te»^6ftT*t), f OSi3A ! *y- h'li 1 <£ 7 y - FII2 0 

«*J»«ffi3tt, JWTOJ:5=8:IHHI*fe^T}gjS«nTV-»S„ 
[ 0 0 9 0 ] 

* V — K * ffi 1 t77-Fli2 £©ra©gggSd,= 5 0 /i m 
*V-Flil i:iK«SiJ^l*ffi3i:<DK«DSgsld 2 = 1 5 0 \i m 
7/-FII2 i:»**ijffl]ttgi3 i: © H © S§ It d 3 = 1 5 0 ft m 

Ay-riiiizy-FtiztonosfiEid,' =1 5 o (im 

[ 0 0 9 1 ] 

*B?8IB»fcftV'»T, 2o©gp«M© rsiHj « s H tec fcbfift^i!), 20 

[ 0 0 9 2 ] 

±i$oti©#Si; Ltli, ^ -v -7- ;l/ 1 PI m £ ft t . m « 14 K> , aS42*l?» 
Alf S^ffl^Tl? 1 (im«TOiI?ilL, F 7 -T x f y y S ft li 7 Fx 7 

? ic * ? v - >mmm%: z t , nmicn&<Dm&*nf7T & c tut? 2 . m&±ic& 

[ 0 0 9 3 ] 

2 e> % ± j$ © «t 3 l t ^ « ft fc * s © a e k , a * y it 5 > * > ^ a * y ft a* k 
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[ 0 0 9 4 ] 

* £ , ijSoi^KLTiftf^issnftSSi o ± k , ^x^AHtii^M-f^o * 

i)«»J:1-S7'J'y hft*a*f«. IVT, #XfefAfltji€>^£M£T&X^-^ ( 
Sf8 2 0 0 (im) fci*itBi#7Xt£i:*m5£©ti[Bfc:B2@L, 15 6 0 0 tt'IltS c 

ytf5«lA?nft**y*l 5 k P aOffAT'itA • ItlttSo S « 1 0 ± fc Ag Id #S ? 
l 0 0*«ftffl«*t5«^ttt, *n6*tt!>BtrJ:3fc*fx*#A*aS*»J*rntfJ: 
v. 
[ 0 0 9 5 ] 

IS ft « L t» f 5 C # ft V # X T* & n ± V o *s V *? L. , 7 ;U J > , *■ * > , * -fc / 

ZfCs WlW.tf X t LT , A«£ AISJBET-ffl V « t , # X iif A « i: * © ft H I 
i^tltSCttft'tSCT?, £t>ffl«a«jS**IS££ft, Sitya-feX^rffiliiSft-r^ 
C i: T* * & o 
[ 0 0 9 6 ] 

tIT, ±$©=fc7fcLTM£nfc#flffi»tl©Bgftil?i 0 0<DWtei:»ftiK3*Bl 
[ 0 0 9 7 ] 

9biR?l 0 0*ffll/-»TS»3R^ ( » K » SO * K ft -T 5 » , fll * fcf , 0 1 (a) ^ f 
iit, & « §§ £ tt i± (ccTtty-HEVg) *«»-r«*«64:*y-K«aii i: 

*«aittfc:s»E l, WLn.mmn.rn (ccTBf-^tEVd) *«ie-r s«s 7 t 

»«ffi3 8I«L. 7/-Hli2fc8BB» ( S » * ? ) 4 i:^fg«t:g 

ir) m ffi ) ^cne.op^^tt}t^n/c:^ B B B si:^e.^s^ B B B §«i:-fe§*-a-tc{i > #g ft js ^ 
ft jr ? i ootftyiinst, »ffi»aP4»c«aj*<i?iEns. 

[ 0 0 9 8 ] 

* ft , «g ft Hi ? l OOli, f oJfi^i:S^f*I^ixt^§i: t(Ccfc7t> y 5* X v Sfc 

wic £ t> mKitmttmytz zmtm? 1 1, z mm? % o mw.wffi<D±z s ( « ) tr? 

Xv^oag^x (Mitf*-b/y) fr£©ii£WS®Sfc&##ii«An©llS&fc&tU4\ 01 ft 

* ? i o' o *> e. sg£ -r s sss w-m m. * * tt u n mm 3 © * <& jc £ u t ih sp 5 c ttft-ts 

[ 0 0 9 9 ] 

^mmmmommm^ 1 oo©«Ftt*Bi2 (a) fcitf (b) «#jHi4<c6Kiats 

„ 02 (a) 43 «k (b) fct , *y-K««lfcffl;ta-f*»*$8£*EVg*3J:tftt«W 
SPM3(cWiraT3J&M^«EVd<D-;S;£:-5£i:L, mft*^ltZ-&rct2<D, ft fg 
ttS54fc:#*&2rft* (T4bS*V-KIil fc^/ — K««2£<0IW*i!fttl5) % I 

[0100] 

02 (a) tc^-T4;5tc> A V- KiS 1 fcffiiDt SS^^tSE V g (Vg = 

-2 5 0V) t U > »«fflW«ffi3fcffiira*Stt*lM1»«EVd*gfl:S-esi:, & Jig ft 

^ o 

[0101] 
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Vd = OVIftliVd=+30V) t L , *V — K«Slfc93A0-r«SC*^^«ffiVg* 
g fb £ * & £ > M fg KJ 4 tc«i^^n^*Si I 0**JA'*Dir'53?£0**J*T?4«) 

[0102] 

ffi2fc©«te8Knsa*«8S©^:#*^a5{b-rsfci6-p*s. t , 03 (a) ~ c c ) 

**>BHL***6S6fc»L<KWr«. 0 3 (a) ~ (c) « , *ffiHB©*ffl«fc*SUT 
[0103] 

Sf 4 !)!«ailli30lffiV3*', *y-KlilOllttVl fc7/-Kli2(0l 
ffiV2iOffliCfetjT7/'- FtS20ltV2inffi^iS (V2>V3>V 1 
5kS) £ « , AV-K1I1 t7/-KH2 fiii (V2-V1) s £ y 

— K«ffiltfife«#JlB«8S3i:OIBO*ffla ( V 3 - V l ) J:n*S^. ft t> T , m 3 
(a) (C^ti^tc, S«^J^E(±. AV - Kf i 1 i:7/ - K1I2 tOK(c±lc#ft 

O 

[0104] 

* fc , a«»JW*ffi3©«ffiV3*«» AV-FlglOltiV 1 t7/-Kli2<Dt 
ffiV 2 i:OHti8;< 7/ - KSS2 OiffiV 2 «t D t»S^tf (V3>V2>V lf*5 

t * ) k a . v - v mm i tmmmmmm 3 1 <Dm<Dnam c v 3 - v 1 ) # , * v - 

Fill k7/-Ftfi2tOM©tffi2 (V2-V1) J;n^t<45. SEot, « 
* *J « E U: * 0 3 (b) iCTjkt «fc 3 C > *V - Kllt7y - Kli2 tOf|/-f^T'4< 

, *y- Fii 1 tat «aiti3 toncfe#ftts 0 *<r>tz.®>. c©±5ft«ffl»c!S: 

^i-Jtc^-n^noWSifcttE^BriiaLfci:*, * V — F ft fis 1 i:77 - Ftl2 
fcftStittlH:, 03 (a) K^Lfcig^-fcit^TlKv cn&^PeSfciftn^&llfilSft 
<D*tfli|3 ( a ) IC a? L ft if £■ tc it ^ T >h * o 
[0105] 

fit, SJt««IW«ffi30*fflV3*«, Ay-FillOifiVU77-Fii2<D 
«ffiV2i:©IWK:a<7y — F«8i2©*ffiV2J:Di+#fcifc^fc#fc:fcj:, # V — K * 

m 1 twimpimnm 3 t (Dm<Dmai^. tv3-v d , # y — fih tz; - vnm 
2 t (ors<om&.m c v 2 - v 1 ) «fc»)t>-t-#«c*s<fc«. o r\ it « 73 m e « , @3 

( c ) fc ^ f <fc 5 £ > *y - Kii 1 tttSJitS3 iOHt±(ii#Sb< ti v — Ft 
il t7/-Fli2 t©P^(;ttg^Jf#SL6^ 0 Sot, tfli?5:lfiilc^U 
5tc-€-n-rtno«ffi{c«ffi*EPipLfci:#, *y- Ftl 1 1:77 - K ft ffi 2 i: © M fc H: 

, si « t± » i: a. if « *t -e -f , c n © p^ u m. n m m & 13. t a, e m n & ^ . 

[0106] 

c © £ ? *c , i&mffl®iW.M 3 it , *y - Fti i t7y - Fii2 t©nc4 6ic?n5 
ffi2fc©nu©«S[a«SE©» (t4t>?insa) «e o t , # » 

ffi(C<l:§^iit? 1 0 0 fC *5 V> T « , ijy-FliU77 - F W.® 2 E <D f$ {£ ft 1}Q Z tl 
5&«f8^1lEEi:, ft«ffltftt&3£0ta£n«ftttiR|«lttfiE2:«0!&E-r3c £ £ <£ -r> T 

t* ^ foaici^t, »BttS»4tj:«iie*n*«jjiEio**s*{Biffli-j-scfc*«T»# 

5. "T & *> £ > *»WfcJ:*(ii»JR ; ?l OOli, 75Xvfi[*«S;&*-**;l/i:Lfc3fi|il? 
li » ^ ? ( h ^ > X * ) T'&^fc&B*.?.,, fcfcb, ^Mh^>->*X^i:{iS/S:>3, * 
«Wfc:J:*AlftJl5?i0 0H:, # * ft 0 J? y - h *ft » JB * «■ * * & E fc < , cti^ti 
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[0107] 

± >£ L ft £ •? fc , tlftX? 1 0 OtfiASfttifltiStt, AV-FlSl t7/- 

cttCcfc^T&tttt^cD^^S^ftJSP-rs,, tt*fWffli«ai3^SJ[*ffilHlrto**«3f ( jA 
) OttffifltiSfc&trriePOS&Stts J&tt*iiJflPtta3i:*-©iii?r ( £ ) fcOMfcf&UT 
&itL, i£V>« if §S < , a^S MiK? 1 0 0 T-«, 0 1 ( a ) *«ttf (b) K 10 

^ L ft <£ ? lc , tt ©J $P tt H 3 , 8ctt»»10 1©flJ3f, «): ») * W « * AV-Kl 
S 1 33 «fc 7 y — Kli2fr6a2»HD 2Kfi5TiftftttiK»»t6hT^4. % o 

tt*J»tt*3©*ffi#;Rl£ , r»»©!ft«a«, i2SlftD2KifioT«ftt5. t*t>*>. 
AV-Ff i 1 t7 7- Fiffi2 fcOlffig(:jSi:T£fi)c?n§tM^SE ( JB 1 * Iftl K 
¥tTT*&9, S2SiaiCje^Tl»M«) fc» ITtttMtltl 3 O « ffi R tf »• O 

2 36ri*D 2 c'*st^i»<DM**iRi) fcjBoTasffc-rs,, z<DrcV>, *y-F«a 

lt7/-Flffi2fcOB ( $ tt £ « ft ) te^)S«n*««*»*aS?Wte**IW»«« 

froa&swte»j #T?f?*. 20 

[0108]. 

* ft * * n fifi fl£ tt 1? & » f) v - k * m 1 43 «t tf 7 y - k * s 2 *< , 12 ?ij 7? iri t* & 3 % 1 
^(r]d 1 ici&m&? 2 is fa iconic m^j; fatt miz 2 nzmw* t^z a 

. *V-K«Hl*3j;t>"Ty-K*<12CDS^^(B]A^S27?fR]D2tC J FfTTfe^tV^5 
C tit. fifc tt IH flU tt M 3 # * y - K tt & 1 *J «fc Z>* 7 y - Httffi2*5fi*^lRlfc»oT« 
nTt^tv^UtSOt, IStt«SWi:Sttt»J»ttffi3i:0*SIBIii:, fife « ^ W ^ SSt * 
*J»*ffi 3 ©KfiffiBfc C S. ^oT, %ttftlttltt«3 30 

j^att^Mrtottffl»ififc#**»»o»**ttttffiWrtT?**<afl:«-e*ci:*«-p* 

[0109] 

s ft s JStt«i»ttffi3*<ft¥3!ria**'rs»ttT***-&*ca, ^©S¥Si"i*^ 1 ^ 
iri d ltc^ptTT'fe^i:, attfflHrtteS/«sn«tt<si«JtteWLTi*ttfiiWtta3Ai<sai* 
w £ * £ & -r c t # t* * * o 

[0110] 

Lctt-ii, *y — Fill feitf7/-FiS2©fiJiJ^iRii:< *y-Ftiifii 

tf77- Fli 2 fc*fUTatt»JlPttffi3A<ffi« , rS55riRlfc<DBa«4:V'»'5«^i^6*ai8 40 

* m t ft # , c c t? , § tt s n © m pi c m n ) t^-5«js^5*«w*ww-r5. 

[0111] 

*V — KttffilfcTy — Kttffi2£©ISI©e)lld, ( = 5 0 \i m ) ck 
H. *V-Kttffili:tttt»J»ttffi3£©IH©ffi«d2 (=1 5 0 /t m ) ^^7/- 
Kttffi2fc»tt»J»tt«3i:©|HI©ffillid 3 < = 1 5 0 /i m ) ± £ < , $ ft , f! V - K 
tt S 1 £ffi*ft(lftl*&3 £<D(?flcDS§gld 2 i:, 77 - h'lf 2 tlStt©J»tta3 £ © CD 

[01 1 2 ] 

ftttttW©**S*8b£Wteffl tt* BE £E t ft <fc 5 fc % A* 

ttffi*3fiK»LT&tf-r»»03fi«jy» 31 2UfaD 2 ICfc^TMit-t Z C ttfiVf* L^o 50 
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zcorcsbs mnMmmm3 * v - f mm i t 7 s - f mm 2 t <d m t turn l & ^ c t 

mum nm 3 <d si w (d & z * m 2 is fa d 2 k & r> t m <t z & & c t & m l ^ z ? & z o 
$ ft , Hioii^e, Stf$Ji€@3^iii€gSiiD|}^^i^, -r ft t> * , * y - f « 

SlftitfT/ — F«&2*>6c:ft6<Dl2 5iJ73lRl 1 * IrID 1 ) lc » o T il *a ft fit « £ 
Stt5nt^4^C £ *< # $ b !/> o 
[0113] 

AV-Klll i7y-Klffi2tOf|cD«§id,J:t3fe, * V - F M 1 Sir « fftJ flP 
113 fcOIBOEBdjfeitfTy- K18 2 i:Sfe«$iJffli«<13 ^OHOSgSlda^^tV 1 

*y-FHi tT y - h'm m 2 t <DffiicWimffl®mm 3 tftiLMT z c ttf ft ^ „ $ 10 

ft, AV-KMi iftlilliStOIHIOEIdji:, 7y-F««2fc»*#Jffl]* 

sa®«8g3^fiEe-r5ci*<ftv^„ 

[0114] 

ftoT, *y-Ktii i7y-Kli2 topicsid,, * y - K « Si i i: & « W 
mnm 3 t (omomm d z , & «t tf » ^y — F«S2i:;R*i&ijw*S3fc©H<DE«ds# 

d 2 1\ 7y-FM2 i:am^j'#ses3 t<Dffl<Dmm<i 3 £t}<mmL^m&.*mm? z c 

[01 1 5 ] 

*v-Ktffii, 7 ; - f mm 2 *s£V mwmwmm 3 <Dts-£ \, ^mw* mm? 

Z o 

[0116] 

*nMBm<D £ 5 ft y - F « «s 1 fczy-F««S2i:»«i!l©«8i3i:^liiSll-¥ 

[0117] 30 

£ ft , *H«fgttO±5t, AV-FIffil fcttt*J»«ffi3 tOMOSldji:, * 
y-FWUl^T-y-FW^top^OfifiSggld,' fc # , d z > d , * Oli^iSt 

3 fcOHOEidj*', ft y - F » 1 £7 S — h'fi2 fcOH©»gggfid,' 
lit ± T* & 3 <I £ T* , AV-Flil fc»«*J»*ffi3i:©ia<D«#3&fitfffi*t«fc:a<ft 
0 . fty-F«ffilfc»«!M»*ffi3roT©»«*«3S£Lfc:<<ft*. =£<Dtctb. t> V - 

Fin i:si«»j»«ffi3i:oiiBteia[*«aE3&««inscfc*«nwT»*. ft y - f « m 1 t 
j-y - k « a 2 £ <Dr$?<Dt!im*fflffl-t % fctbizmm-t zmij* & £ a, £ -en £-r % c £ 
t* # 3 0 ^ <o in , SAA^yt;-^yx««*^ijn, laiASfiirscttf 40 

[0118] 

g ft „ ®t m ft x <d ee * « . *y-F«ffiit7'y-F«a2i:oiaicJ3ttstt«Mte« 
EiH, * V - F ft S l fcjft**iJ2W«8i3i:©rak:fe^-Si»«BHte«EEA^iS<ft5«ka 
tRJlStiT^iCfctfjfSl,^. c©a**H4*#Bgbft*<6»SiWr«. 04 ti, fig 
llf 1 0 0fcfi^*tt*BB»«ffOEE*tt#tt*^-rH-P*t>, 14>OiSl 0 3 ti A 

v - f m® i £ 7 s - v mm 2 £ <d m (mmrsmmitm 5 o fi tetsvr*ffmmtewm 
* * l , isi 0 4B*y-Kiii taisjaf 13 tfori ( « & no e ie » & 1 5 0 
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[0119] 

MB I 0 4 *'I8 ! 0 3J:t)t>af«Efl!lK:(ttllLT^*flR«fc:»S 

ah, *y-K«aii:a[«iw»««3fc©iiiifc*H-a»*iB»*ffi3VW<4*im* ( 
w * a\ i 4 fc^ti^T'if tiftia 102) eR«?nTv^fc, *y-Ffii i 

77 - Kf 12 fc©IWT«tt*tffe£L J f»-rv»©K:;t*LT\ * V - KII 1 £ ft « M IN « 
M3 £<om VIA &m Lie < ^ „ ft o T , *y-F««li:tt«S!lffli«ffi3i:©IHfc 

tt««aE3b^«En*Cfc*fflHWT?*» *V-Ktil ^/-HWZkOBTOftltll 
»t5ft*t}B»t5t**SiA,if-lfnfct5i: i:*«?*5. Z <D fc V> , Wl tt * X © JE 

Atfiiici^tit^nfcllif i o oa, fiSStAtttinn^, 10 

[0120] 

* H fifi » fig fc *5 V> T & , at ^XtLTAiJ ->A4i^t^5lli»f lOOt 
ov>TK!iLft4i, fti^XtLT^S (llfcitfll) ?:*^fff ffl^Tti^. 

I@£#B&-r3c SInx h * T if a c i: t? * S . 

[0121] 

Sfcs *y-Flil, 7/-F ! *l2l8j:tfft«*JIPtl3li, [W| — cO^PcSJitCggt^ 

J;v^ 0 M A tf » 0 5 fe-cfclf0 6 tc^-T J: 9 R|jt«fi*645HS8*^LTlfil 
Ofc&iRi'rsttlRlKtRl 1 tfigij-8ntv^l^ > Sfc « ffl m W S 3 ti , 0 5 tc ^ L fc <fc 5 20 
£ PI It 8 ft£ (Ixlff ? T = 5 0 /J Sffil 0 tOfll s 1 = 2 0 /imt') ft t> & f: 
ntU^U H6te^LfcJ:-5fc:*HRl3«l 1 ± (litfSfi l 0 toHllls 2 = l 

[0122] 

^5*15^, 40 Ira , ffiOfflilCfefflV^i: t)b<T*t5, 00 A if , »i*f tLTtl^S 
^If tLTSttsttfec, S^g|5©jglS{c7y7 B «Dg^tS*I^?i:bTHgi)!)^?l o 

o^sitsatfTt, c © «t 3 ft ai j* ^ a c t t a ^ as t 7 > t * ra b* k ( - 
in*) jgit5c!:tf5jii£4io %rc, m m m 1 oos, » a a j: 5 t , ^ © a 30 

[0123] 

(HMH 2 ) 

B7*#SHLfttf&, *H«SJB!80fB)tJR?2 0 0©*ii%8ii!l§"f3. 
[0124] 

a * ? 2 0 oa, n m «§ 1 <z> #1 n us ? 1 0 0 t , m&m? 1 0 ooifi^teEisn 

[0125] 

SIS (iitf^5Xifi) 1 0 ± tc tg» fS ^ 1 OOA'iglSStlTfe!), S§ « ft » £ 
ftSHltS^LTSffii Ofc>i«f(R3-raJ;5{cMiq]*« ( 00 * »f # *7 X S ffi ) 1 1 R 40 
6 n T f 5 . # IS SS IB T tt » Ii80l?tt2 0 0 (imT*5, f IT, *f IrJ S ffi 1 1 

©ss i om (iBuR?i ooi) oiffit, mftm*WiW.LT*jmyt*n3i?zmytft 

m 5 # 18 Vt * ft T <^ £ o ft fc s C C f li, 7/ - F H & 2 H8tJtlt^5. 
[0126] 

S fe , H * fi *16 L , DB Hi IS ? 1 0 0<OJti(C7'J-y hS^SttKi^lftifc: 

is i otst^iifii i t^iio^b^i.i: ttioTffifti? i o o (o m m ic m ^ m # 
fisntte!), coi^^rttatfxtfitA ( « * tf * -t y > * 5 « iB * * ti fc-* * 

>A'EA 1 5 k P a T*lfA) JtiT^S. fti^Xt LT(i, A , 7;l/iV, * * 

ya^o^^f^^checl^f *'-fe y > i: * iB L # x * W 8 E v * c i: 

•vtZo y y^r#ty^x%jKtt^x t Lrm^zm&iziz. +tyy©S2Si^s« so 
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( » fi # 1 4 0 ~ 1 8 0nm) <D Wi « £ M ft # S 5 © @) 8 fc ffl V 3 o 43 Sm , * -b y > W jl- 
[0127] 

SSftJR^OOTtt. ft JR ? 1 0 0©*V-Kfll i:7/-Kl!2i:(0f|(cftf 

ie*nfc4 i -fe>'v^6ift«snsjRn»« | M3t**5K!!aii5istix SJt^JBs^ssjfcrs 

o 

[0 1 2 8] 

il^f 1 00^02 (a) *5<fct>* (b) fc ^ L «fc -5 JB ft L ft £ C 3 , 10 

(.mwwmm) t, myt&® 5 ononis &tf«ifjt0iHfli(c&« c ttm^sti 

&©8Ktt«&»*fctf#H*in©l!B«K:fc»K Sfcfl-tt l 0 3©Sic*f«*»«*J»*S3<D 

1 0 ooiagicSEitSi: fcicioT, 7*h^5*v-t';/*ab«-ef8£ , rsft©«*7' 

* n ^ ft tc $ij flp t? ; £ 5 o 
[0129] 

(*SSM 3 ) 

%7tlf 2 0 0 ^i^fcl^81 3 0 0 *i8 (a) *5 <k tf (b) £ , 09 (a) ~ ( 
c) *#SaLfctf6»UI!f«o 128 (a) 14 % 0 0*iaWfcit±B8f* 20 

•3, 18 (b) a^SB3 0 0<D10©Iii*tCj[tJS-r^)ffiti?^S£^:LT^-r±ffiST* 

& 3 „ S fc » 0 9 (a) - (c) It , 18 (b) * <D 9 A - 9 A ' jffi , 9B-9B' |g , 
9C-9C ilCfiof;mT'$So 
[0130] 

Sigi 3 0 0tt> 0 8 ( a ) fc jj* f <fc 3 v ff*5J:tf?>J*Wt5v h 'J *^tttE5>J 
StlftSSOltP^fL, ?Sf&<DiIilKPC*£tc, H7fcf Lft»3t*?2 OOSSLT 
^5, ft 43, 08 (a) tt « j£ 0 "P * tK *^tt«3 0 0©£fiB©iBlliSfci:Cc:T*H:6 4 
0 X 4 8 0|T*$5, f: fc , 100I|P<0*-fXli 960/imX320(imt'J&i, f 

n^ricomm p icmv z tircKytm? 2 0 0 « , 07tcfe^Lfc«j;3ic, sit? 1 0 0 

* flt * T 43 5 , Sill 3 0 0tt7i'f-<7vh'Ji'XSiJn«, ft fS ? 1 30 

y-Kiii, 7v-F«ffi2*«tt;ttttsi»«ai3tt, 09 (a) ~ ( c ) K^-r^o 

2 4 ItcEISnt^S. 
[0131] 

so 2ifc»tt*ww«ffi3fc*«wte»«£ftfcm^iEa(f ? -*«««) 22^t 

L T *5 9 > 7/-F«fi2K««»lc»««hftS)ftB»2 3*WLT^5. ft 

ts , i8SJ;ifi9T*(i> bfri^tsoftftc, ft is 2 2 * — j5 « 8U Jg ifc S2 i&§ 2 

3^iiTSLT^5„ 

[0132] 40 

£SM2 i43±tfS^lE»2 2tt, ^ n ^ n ?t c* £ ft <£ t>* c* £ t K £ n T ^ S 0 
( y - h « ffi ) *«^?ti5. S , f§ # SB IS 2 2 ti , a ^ « « ^ 

[0133] 

^mmmmvit. g @e *u 2 i*5«fci/&iteiai£2 3«, fn?fti9 (b) , 09 (c 

IS e> ft fc M P SP ( * ;1/ - * — ;b ) 2 4atttLT*y-HMl, t y — K1I 2 tl 

Mwtii^m^So s fc , <s ^ e « 2 2 a , 09 (a) ~ (c) t^L/ci^tit 50 
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»M 2 4±(Cf iStlT^S. 
[0134] 

iiSif 3 0 OA'ttSili^f 1 0 0, H*I?2 0 Oii, ffifciE^/ii^KLTfi 

Sltsa^ffS, £ ft , Btfti2 4, ^fiiE^2 1, €*§Kifc&2 2 *5 

SIKffl^6ft«tC*I^«Ci:il(iTiJ. ft fc L , y-FF7^^tLTli, ft * * 
^4StSCt*JS4tEi:B^f 5i3(c, W JE <D ^ * * & <0 ( 09 * if if EE 3 0 0 V <D 
t <D ) *m^2> £ ktfftm Ll^o H8:fe±tfH9fcMjSLfc«ififcJ3VTW:» tt V — Ft 
Si. TV— Ft 12, ttt«ill3feJ:tfI^Eiia2 2*Xi"J->WiSfi: ioT 
EUSfcJBtf-rSCfctfTSSL, f: ft , MIEi|g2 1t81ti!iBi£S2 3££|igRtk:Jg|j)c-f3 

atft s, zvrztb, mmm?- 1 lt t f t *m z. ^> ^^^m^mm^mmt zme? 
ic it * t , v x ^ ft is , 7 * v v v 7 ? y ■< x s & if * * « ffl ft s ft s c t *< t* # , s 

[0135] 

01 0 (a) , (b) *3 «fc (c) * # J$ L * 5 , «^Ss«3 0 0©«»>&ffi*Bif|l! 

-Ti>c El 10 (a) ic m. W fc ^ "T <fc 5 , i^Sl 3 0 0tt, v. h y * * t»c K B2 n z ft 
fc^SStfDM^^^'r^.o El 10 (a) KiS^Xit. nffimMgOli^nnitiELT 
V 5 „ 
[0136] 

s -f , y-FF7^^fr^ ?? cr t k r w- & n ft ft a e ^ 2 1 , 1 fx m *» £ us tc * & 

tt E ( y - h m S. ) Vgn (Vgl, Vg2, V g 3 . • • •) A'fitlSSn, ft V — Ft 

s 1 tc £ s e ft 2 i^Miii!iiiifftLTo4itffvgntfffii&fn§„ y - h- 

F7-f/Ui, Ell 0 (b) fc: ^ f <£ 5 lc , Mm ( H EE <D S £ ) — SE (C tfli - 2 5 

0 V ) T- )]/ X M — ?E ( il il t ft 1 0 /i s ) © ;V X tt ffi * » £ £ 5 o 
[0137] 

c n tmmLT . x - * F ^ 6 , J»JcTi:R:Rtte>tifcME«2 2fci?rJt©*-i' 

SV^T'fi-^ttJE' (-r— *«JE) Vdnm ( V d n 1 , V d n 2 . V d n 3 , • • •) 

R«^ti, mmmmmm 3 izm^mm 2 2 * ^ LTft*$ijffli«EEi: lt ©m^sjev d n 

m^«iS&?n5. f-if F7^/Ui, 0 10 ( c ) luSt±5lc, ;l> X 4§ — JE T? , 
>J?(07*-^{CMJSLftfgi|a («EE<D*S£;Vdl 1, V d 2 1 . Vd3 1 • • •) <D /\ 
/bX«jE;&#g£S-e3 0 cctii, f-^tEtfovtoiStfeBWai, 5 0 vott 

j^jRHsaa^fcwiSL, f-^iE^o vj:D*:t< 5 o v*iT*fe 5 1 1 tf^nia^ 

(c*fl5lT^5, #Ji«> f-^K?^/^. S <■ & — ?E T* , /^^i*>fi« ©x-* fc*f 
£LT^{fc^3<fc5ft^/bX«lI£5g££-eT i t>J;^o 
[0138] 

ftS^JffiI«1l3tcEriiO?taftft«SfJffll«mi:LT<D«^*JEVd nmtCJtSU 

t, mss ©Sottas * a % „ ft«©ifflitis 3 izfttaz nremmmmmmtfi, *v-f«s 

1 *3j;t>'7y-K*ffi2P^T*ft*)b ,! fl4La^<J:3i5:*ff, T £ % * 7 ttEET- § « & 

icit, mmm=? 1 o o & zmftmtPtsimz ti&^w . 2 o ott»*L4^, $ 

ft , ft « SiJ ® « m 3 te in 2 ft ft ft « *J fg « £E *y-FMi*itf7y-Kiiz 

iTMtfSttiiHIE, -ra^-^^-VWET-fe^^i^tctt, 111? 10 0*6 

in^tfisit?ni,oT\ ^^i?2 0 o(ii*t§, cots, *y-Ftgi t7/ 
ta', ttwwaifcEEtejscTSfb-rso-c, ^)tt?2 0 oc^iwa^Ttn^wtcf 

ft « * ^5 C fc*'7t5. 
[0 1 3 9] 
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*Hl(c,t5gigt3 0 Ott, ± 3£ L J: 3 fc , & ft {* © 7 * h ;1/ 5 * y X ft * 
[0140] 

3 0 0(i> S ^ © l ^Wfcoi,>T l 007 K U x Hi Hi? £ KrH £ ^ * ?r 5 c ^ 
tfTnOT, a ^ »§ M « R <D T K U X m DO fc £ o T ffl 16 « tl 3 C i: ft V> . ? <D tz tt> 
, »Soi«i±^Sa"P&5, W5^«i«*it5:i:i , ?*5. i=fc> & * © l fl HI ic 
■3^T 1 0(07 KUXffiPIT'^PilSfs^fH C i: T* ^ 3 © T- , /< ;I/ X « g ft }£ * ffl V 
3PD.Pi:J±-<Tfgi&0Sg£iii*ie{fcT-#£,o ^ © ft 46 , mm n X h * {ft M f 3 C t T # 
3 o 

[0141] 
[0142] 

■ £ ffl l/^ 5 C £: ft < , X ^ U->SlB!lft^OJ»ffllJgJ«iS*fflV»T«3fi-r*C ti'ttSC 
[0143] 

ft * , ^ ft ^ ? i oo, 2 o o zmz.rcmi*mm(Dmi8.te. a cx-m^Lrct 

OtitSnS^, ICfli, 0 9 ( b ) *5 i Q* ( c ) IC ^ L fc «fc o , AV-KiSl 
fc-«fctf77 — F«ffi2tf»«#Ji2 4±KM£*lT*5r>, C tl 5 & X ;U — * - )V 2 4 a 
^^•LT^*IH^2 1 , 8«!S«2 3ti«WI{:JS«JtiT^5i^4tti|3Uft<j«, M *. 
If , 01 1 (a) «fc (b) ill 2 (a) ~ (c) Eiti^iS 3 0 0" OJ:^ 
> R«f*Ji2 4K:|8W'fcHinW2 4art©j£SEEtt2 1 ± , 8ttS*2 3 - F| 

IK 7y-FtlZ*B8ie*LTt.J:^. ft *5 , c «0 « # , 01 2 (b) (c 
) fC ^ L <fc 3 K , *V-Ftll fiitf7/-Kti2liI!!lSli:ittILT^5tf, fig ft 

*?ioo (fgftiR? 2 o o ) *'B9 (b) fc<t xf (c) fc^bfc«jatraao»tt*^ 

[0144] 

cmmmm 4 ) 

S 01 3 (a) *5 «t (b) *#iSL4«<5**«SJg!SOl!gft*?4 0 0O«ji* 
Kilt5. 01 3 (a) l± , ^tS? 4 0 O*lSS5CSti^0T*$'3; 01 3 (b) 
« , Bgft«?4 0 0*«3£Wfc;j*-rJ:ffiH-efcSo 
[0145] 

tgft«^4 00 ti, 01 (a) fecfctf (b) fc ^ iT <fc 9 , S^©Plf«!i«%4?t 
§*V - Kf i 1 feJ;tf7/ - K1I2 AV-Kiil £7./— K*«2 fcOHt Sft 

n*»««ao^fr«*iw»r*mift««i»«ffi3 aft<j:tf£2;tt«flPj«i«S3 bt* 
i^t^5. *y-Ftiii7/-Ftlztoiili:Sft5atl»o*tStt, &j& 

■? % £ ? icm i tknmmmm 3 a 53 xvm zmmuumm 3 botffitetTiHBShs 

o 

[0146] 

*V-Ftil t77-Hli2ili, & £> 7? Ir] ( m 1 73 Ir) ) D 1 Kj9oTif ©Hi 
?Slt6hT^i. $ » $l£fcftft!ffl9lftS3ati:, Sfc « *I IS 1 0 l©3fi$fclStf6*XT 
fit), SS2tt««Mffl«ffi3btt, »*8Kfr6J£«W«nfcffi«fc»tt6ftTi,''4. it) 
*{* W *4 » H 1 fifc « fffij tt & 3 a (i , *y - Klffi 1 t7/ - K«i 2 fcOBlcStJ 6 
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fBm-Vlt, * V - K * ffi 1 , T J - Ktl2> SlttfMIP«i3 a 13 J: S 2 S1W8 
M3btt, BH-¥ffi±K«)SSnT*9, «fc t) UttWfctt* *fi M 14 St W * # "T 5 Sfi 

1 0lt^5St?nt^5 o 

[0147] 

* ft s mmm? 4 0 0 a » t t*y - Fti 1 t/y - Kf 12 tostc^*> 
ft °r 7. (^hs) 5SLtv^„ fiRi^tf, sffii oicissn 

fc#Xi*Atti8(^II|jS)©rtSBfi:&ASnTV>S. 
[0148] 

fig n X ? .4 0 0 U , m If, KTOJ:5KLTfilSti5, 
[0149] 

$-T\ ISl OilC AV-KII 1 , 7/-HliZ, £lft«fH«Ptt&3afe.}:tf 
S2ttlltJ8ii3 b*ffi«f 5, C C T « » Ifil OtLT, f ? 3 mmOV-^#7 

fR ^ 4 o oofiig^ntxicl^f 5l«?$ntfJ:v\ fig S) iR ^ 4 0 OCfflltiot 

& n a ^.a « ^ m s m « §y m a ^ a b ji <^ 3 *§ « * awtt*wr«»«*ffl 

[0150] 

£ ft > licSfiiU;^;!/*!^, x i"J - y WgiJSt i o t A v - KSffi 1 , 
7/-FIS2, £ltt*fflfP«S3attJ:tfg2;R«MlPtt&3b*JgJft-r«. I: "f > 

->**t«^*'j->iso^yi'a»*i)a**Tiifti oititti. & t > mm 

± fc & *p 2 ft ft ^ >y ^ - x h * » 3 0 otf^l • @ {t £ -e 3 0 * © & s «6 0 or 
fig * ff 5 c tiaotf ftttfi5ti«„ 

[015 1 ] 

llT'S, A V - Kf I K 7/-FiiZ, Sl%«$J0tS3 a«J:tfS2»tlS!l 
Hi3b^> S # # ( S « 1 0 fc£ tt^ fil 6 II T S 2f tt ) KWTO^aT-fSti 
. 4 , ili:t'f(l|St5^aa> 2 0Y>fttJ:T'6 o^y^iSf T-OSigftfil 

AV-FII 1 : IW 1 50/imXft$Ll 80/im, I? 1 5/im 
7;-Fli2 :fiW 2 5 0 (imXfifL 2 8 0(im > IS 1 5 (i m 
^liK*$iJSf*1i3a :iW3a50|imXl?L3a8 0(im, 1? 1 5 /«m 
^2jfc«fgJP®ffi3b :|W3b50/tmXl?L3b 2 5 0 um, IS 1 5 um 
[0152] 

* v - fii i , m i mmmmnm 3 a & it?/ y - k * 2 « , iitciti^;, 

C<D|«tRfT^^WPlT-5v^i:55a/b ,? ^lR]-r^J:3{c^^e,nTU^o f IT, ^ 2 $ « ffifj 
ffll ffi 3 b (i , AV-FSIl i:77-Ktl2i:©^tfilL^^J;3t^lj-5nTfe 

t> , foijaA'Av-Kiii fcit) r zy-K«^2cD®3afi:^rp]-r§«J:a^^^e.nT 

V> * . $ ft , *V-Htil, 7/-F1I2, SSltt««l»M3afc«fctfSi2fit«IW 
8? « 8i 3 bli, ttTOi ?Srai%feitTf S?tlT^5. 
[0153] 

A V — Ft i 1 i:77 - Ftl2 tOK©8§Sd 4 = 1 5 0/xm 

* V - Ft! 1 i:^2»*SiJfflIll1S3 b i:<DH©Sggid 5 = 2 5 0 /i m 
77 - F1I2 ££|g2jgk«f|Pjfll*&3 b fc©W©eJid 6 = 2 5 0 /im 
*y-FWl fcTy-KWa^fcOIHOftfiEIBd/ = 2 5 0 /tm 

* V - F « ffi 1 i:Sli;tt*ffilffl*ffi3 ai:©|ill©ffiJ*d 7 =5 0 ^ m 
77-F112 i: Iff 1 % ftl ffll « S 3 a i:<DH©^itd 8 = 5 0 

[0154] 
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[0155] 

s 6 £ > iaoi3fcLT»s8«nfctSoSffit, A * * ft ^ > * :y -»f> A * ? {fc # F 10 

[0 1 5 6] 

-f , ijy-Flll, 7 / - F « ffi 2 , ^ 1 ftl9JfflIlg3 a^i^SZiSStlK'fltlS 
bSr&t>Bt?<fc?tc, ^57*ii»i:t57U-yh«*i?ttS. i^T, #X£fA#i 

IL «6 0 OtflStStiCitioT, ISA'f ^?nftIfifc^7^fitii) , 7'J 7 
h«fc<fcoTS«j£nfc;ffXi*A«it#JBfilcSn3o ^ © ft, #X^A«i££>F>3Mj|£ 20 
51 * L , »t^XiL.T*4ry'>!lji5%SX«hft**y* 1 5 k P aCEAT^A • M 

itts..i£i o ± k m ■& jr ? 1 oo*«»ffljejs-rs»£-fcti, * n^iRD at? «t *> 

[0157] 

SiKi^JgLfctJ-rsci: & ^ij^T-fetilf <J;t\ 7 ;!/ =f > » * ;* > , + -tr 7 

Cttf?*5. 30 
[0158] 

its. 

[0 1 5 9] 

1*74 0 O^ffl^TSfti? (^ffiUjgP) £ IB U) "T 3 * ^ , m X fcf , 0 1 3 (a) £ ?S 
TJ:5IC, J§&*fg£«jE ( C C T*teMS*JE V p ) «-«$e-T -5 «« 6 £ tt V- F1I 1 
i:^tM«tgSL« $ 1 ft tt All » tt E (: tfliy- HEV g) *«ierstt»7a 
fc»itt«flpJ»*ffi3ai:*«*tttfcS«-r*. £ fc, m2]tett«iJffli*E ( c c T* t± x - 

^lEvd) *«*er**»7 b j:S2ttt»titi3 bt^namcg^L, 7;-f 40 

«S 2 &ffiffi)g|$ (Stt*?) 4t«ta«fc88ti. ft*f££«ff&. Hi 

fifc M ft * « 3 a ££2ft*l&lfll«&3 b fcttE^aiiPSnT^ftt^Ul?, * V - F 
mm l fc7/ - K1S2 fcO(Hfe:».t*«ftj4f «Ot+»4*tSO«E-e*5. 1C 
lS4tfli69£giTJ&5il$ 1 -5t<D«8i (Bfg«8B*5 «fc tfttfiM) i: c 

ftSOHfcSSSnftiSSgtfrfiSSaB^SiTfeSf ^(ctt, fig » IS ^ 4 fl04U> 

. ff9 * tf *f « E L (xU*ha;l/~*ytrVX) V £> 3 « & Ic It . Illf400 

[0160] 

$ , l«f 4 0 0li, f ©iSl^lcf tCJ:-5T, 77X7i 50 
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xv^oigflx c 09 * wr * -tr y :/ ) ^ 6ose*i-«ttW^#wi*iiQOBBffiK*nar, nen 

HI? 4 0 0*»&8*-r«S)?n»*%SB 1 l!liltl3 a « <fc tf H 2ft«IMIP«ff3 b © 
[0161] 

*Sfifi®«OtiItl*?4OOcD#14^0l 4 (a) 43 <fc tf ( b ) # fig L & 5 1ft BJ? "T 
3 „ Ell 4 (a) fc «fc If (b) 14 , *V-Ftil t- 2 5 0 VO-ftOl»IEVpt 

ai in l fc tt is t* , m i at * *y » « s 3 a tBUmtss 1 » * si w * e v g * «t r>* x 2 is « 

M1!^ffi3bte0];lnirs&2tt«iM»WEVd©-;£*-£i:L, mft Z&itZ K t Z 10 
cd, ttBlftgMfcttfgSfts (•r*fc^*y-F««ifc7'>'-K«i«2i:.o|IB*«h* 
) a flit I © g It * ^ "T 7^> 1 T £ 5 o 
[0162] 

014 (a) fc^"TJ:-5fc, Sltt*1M»«S3afcWin*«£lJ»«#J»«ffVg* 
-56 (Vg=-4 0V) i: L > £2»«SJW*«3btemilQ*S£2ft*i&IW*£EVd;& 

[01 63] 

8t5Ci:tf?f 5. C ft tt * 7/ - Kit 2 , $i;R*fRlflgltt&3a 20 

1 5 (a) ~ (c) ^#114*'^, iV-Flll, T S - VMM 2 18 £Zfm 2 WLMffl 

»ti3 b <Dw.tiL<D?s{&M& tmmnm<D±^ s t on t , m 2 mmmmmm 3 b <dm 
mt*-$ 5tSL <ifjm§-f So 01 5 (a) ~ .( c ) wsiHowfflafcisuTa^-r 

[01 64] 

* "f , ^2&**iJfflltt1l3b©«{fiV3bA^ * V — KfllOlffiV 1 t7/~Ki 

f 2©*ffiV 2 fcOHtft^T?/- Kit 2©tiav 2 i 9 fel^k* (V2>V3 b 
>V lT$5it) t4 , AV-FII1 t7y-KlS2 ( V 2 - V 1 30 

) #\ * v - v mm i tm 2 mmfflmmm 3 b t com<Dniii.m ( v 3 b - v 1 ) ah* 

# V» o «EoT, 01 5 ( a ) fc ^ -T «fc 3 t , t^^BEB, * V- Kti 1 i7/ - Ft 

<o m ic m m n m tfffi n § . 

[0165] 

£ fc , S2iKtMfftS3 bOtffiV 3 btf, *V- Kf I 1 OlfiV 1 t7/-h'« 
|20ifiV2 t<0ffllcft<7/ - F 2 (DQtfLV 2 £ Z> i>1%^ £ % (V3b>V2> 
VlT*S?tt) tcti, # y — VMM 1 £3Z 2tiLMfclffl9.ffi3 b £ (Dmontiim ( V 3 - 
v i) , *y-Flii i:7/-Fii2torHDifiii ( v 2 - v l) «fc t) * £ < 40 
**o tSe.oT, *«*>*Ett, Ell 5 (b) IC*k?£?IC, *y-Ktit7/-Kti 

2 £ © fig f£ T* & < , AV-K1U i:l2ffiiaaill3 b t <0 ^ C t #ftf 5 o ft o 
T > C©«fc5fc«ffifc*S«fc5fc*ft^ft©*ffifc*EE*flJirab;tei:#, *V-Flil 
t7y - FII2 iOHE^StSaSS, Ell 5 (a) C^Lfc«-&Ktt^T^<, <T 

n h <d m ic m. n 5 s& « « at 0 * * $ « si 1 5 ( a ) ic m u « k jt < t >b s ^ . 

[0166] 

fit, S2tttW»Il3 b<DiffiV3 btf, *V-FlilOlffiVli7;-F 
«ffi2©atiiV2iOHJC*<7y — Km®2«D«teV2«}:t)t> + 4j-fcS5v-.4:#K{4, * 

V-Flll tl2»iaiiS3 bi:O^Otffii ( V 3 b - V l ) , a y - h* « SB 

1 £T y — V MM 2 £ (DM (DM®. M (V2-V 1) <£D , E>+#fC;*:#<£:3o ft o T , « 50 
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at a » e « » mi 5 (c) tit j: 3t> t> y - vmm \ tm z m.n.ummm 3 b t<om 

, c <d £ 5 % mtiL ic % £ 5 iz z ti ? t\ <d nmic m & * w to 1, rz t z . av-fisi t 
7 / - k m m 2 t <d m t a > tt«a«i:A,H££-e-r» c n 6 0 ib.k: n » « « w « t a, 

[0167] 

C©i9t, 31 2 » M $P S 3 b «: , * V - Fmm I £T S - V MM 2 £ <omic£.f$. 

t7>'-Fti2iOIBOiaAiEOa (f4fe S*J*3ftfi) ^letli^StSo 
[0168] 

£ tc , 014 (b) K i "T J: 3 fc , £2ft«ffl»*S3bk:fflftn-fS$2ft«&lfli*EE 
Vd^-J (Vd = 0VSftliVd=+30V) £: L , ^ 1 fiSr«Sllll31*ffi3 a tcEfllin-r-5 
m 1 tt * ft! W « ffi V g £r ^ ft 2 -£ 3 i: , IS - 6 0 V # iJi £ L T « ?5ft I <D*%-£tfl2ufr<Z> 
SfSC^tSf T'lilCtftL, ftg ft % ? 4 OOO^y«ltt7«lttfS-60V5 

[0169] 

£<D £ 5 iilf 4 0 OCJs^Ttt, £ltt««IW*ffiVg*g{fc£-a:5Ci:fi:J: 
oT»K«iffi4k:«|&«n-5«a[IO*>-*7%*J»-r*c4:*^#So HT> 01 6 
(a) ~ (e) S#SL4*^, C © 3 £l i: , lgltt«ffilttitt&3a<Ofiftfig£*ittf91-*-3 

o 

[0170] 

SlSt«»li3ai«#SLft^idfctt > 7"7XTj!t«^|84t5t, 016 (a 

) k 5* -r * 5 £ , ft«ffi<iy©*ffi (Av-Fiai) ss^T-ftfiiEQ^iitiLf: am 

[0171] 

-73, Sltt«»Jffll«ffi3a*^ft-r*a#K:«, £1%1»J«I1I3 aK4A6n5 
« ffl IS U T , filSHl'otffill (St^HOf IfilE Q©»^) (4 0 1 6 (b) ~ 
(e) titi^ttftt^. 
[0172] 

^ 1 li!ttSJ»ll3 a OlfcV 3 atf77-Kf l2(DiffiV 2 fcglflHIUT'feS (V 
3a=V2>>Vl) , 016 (b) C i L ft J: 3 K , ft«gRBe>tffi4tifiti£lfttt 

sj»ii3 a<oi(iv3 atiotgTasn, mm. mm EQ^±(c*y-Kt®i £ $ 
iiR«sjffl«S3ai:(oiHiK:^a-r*«t3a*ffi«ifi* t }Bj«s*i5. z<dtc&>, rn.nw.ffi. 

tiSnSfeOO, fO^tSBHl 6 (a) fC ^ L it 1§ ^ fC ft T 'b S V . 
[0173] 

Hl#J*ffrJ®J«8l3 a <D * ft V 3 a6<*y-Klffi 1 (DW.GLV 1 t7/-Fll20| 
fiV 2 tOH(cfef), 77 - K « *i 2 ® * <u V 2 £ t> & '> L (ft ^ (V2>V3a>>Vl 
) £ , 01 6 (c) £ i L fc <fc 5 fc , »*£H<i!)*{ftaiiSH, 01 6 (a) K: 3* L fc * 
(Siaii»il3 a*«SftL4^f^) teifiV^S*«ffi«JfiT*0, ^UlSSg 1 0 

itf*<«R?ti50T?, mnnffitft>^ £ t>*i* <ffi.nz 0 

[0174] 

m i mnmrnmrn 3 a©ifiv3 a a* * v — k « & i otev 1 t7/-FtS2oi 

fi[V2i:©F^tCfet), 77-FSS20iffiV2J:Ht»I^ (V2>>V3a>>V 
1) £ , 016 (d) C S L fc 4 5 K , SttSPIOteiKiS 1 S1SJS113 a©l 
{ft V 3 afcioTgTasniOT?, fifc « S8 1 0 l*^lSSt«SiJffll*«83 a e> $£ ft T 
ffl<'S:!3&«*8ii^M / >-r«o £l8l«flPjap«&3a0tt{&V3 a 5 f 5 tcfi < t 5 t > 
016 (e) (C^LftJ:3 tttSHOfffittaitS 1 tttitlltPtl 3 a OtffiV 3 a 
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[0175] 

± a? l fc £ 5 *c , m i mmmmnm 3 a « » *v-f«h t7/ - f m® 2 t omit 
zmmvniiLMmitzLtmm. -r & ^ is . #v-F«8sii::ry-FM2i:©H 

(ci^t, iV-Ktil fc7/-K«ffi2fc©flBT?©tt**IW»**cfctff'riJ&fi:43 

0 & *5 , 0 1 6 (c) ~ (e) fc ^ L ^ T* it . *V-K*ffli:JBlft«*JW«ffi3 

OT\ AV-Ktil tSl»lI»ta3 afeO|ll|7lifttii , »4Lt< <, * V - F 

« m 1 t7/- h'ii2 tom?nstitf%s L^t^. 

[0176] 10 

stiistEvp = -2 5 0 v , m 2mmfflwmi£v d = 0 v (d t % (Qmmm? 4 0 0 
© jr ? w tt * a 1 7 m ^ „ 01 7^c^3v^T^i. 01 6 (b) ~ (e) ©tt«fcHfa-r« 

&tt0mtt^ ( b ) ~ (e) SI^TiUt^, 
[0177] 

01 7 fc ^ L J: 5 fc . t«? 4 0 0 (i, 016 (b) . (c) 33 «fc (d) ^ L 
Jtetta*:*-y#fflL 0 1 6 (e) IcHk L fcVtm* * 7 ttf& £ l> T mtfe-t Z o 0$ t), 0 1 

6 (c) ictxl return cm i n&%mnm3 a KWtux nznE.tf - 4 o t. 01 6 

(e) iCTjkLfzVim (Slft«I»tS3 afcflliP?*l5tE* , -7 OV) t*«!)f^ 
i^T, tt«*8ft**>'/*7»J»'r*£:4:*«-p#5. fit o T , flf B EE © F ^ W 
A^ffl^TilV - F HI 8s 1 IS * EE ( #J * H: - 2 5 0 V ) * }l> X W fc EH tU T £> & W it 20 
& < > * V - Ktil tCittaES«£E*9l4PLfett»T?« 1 S£ « ftj ffll tt f& 3 a (c 91 in T 3 * 

± o t , a«*»i©*v/a§-7*#jwr*ci:*<-p*So 

[0178] 

± 3! L fc <fc -5 fc , #f§imc<£3tg»fSEP4 0 0fc*5^Tli. *y-Klil J:7/-F 
M2£©HfcSfcmf§£«ffitfCT;&n£nfctf<iT*, £ift«fMfti«ffi3 a 91 in £ n 3 !g 

1 &n%\mni£ t . m 2 mmmmmm 3 b ic w m ■$ n z m 2 mmm m n m 3 b tztmm? 
5 1 1 k i o t , Av-Fiii t7 y— \*mw 2 t <Dmic%ift%&mnffi.(Djz% 

lU^^Lttfft^ ?©cttcj;ot, «KttaMfcffi*&Sn3«»£I©*#£**J» 
t5<: t)b'T't5. t4bS, *§SBJt!iJ:.g)^»)*Ef4 0 0 «, l/^XvttM**-** 30 
>l £ L ft 4 mW) M T T* 2b Z £ t> s Z- % o tcfcL, *SBK±5«**? 4 0 0tt, BE 

K * < , dtie,i:[5l#©??!iS^»« ( 7 ^ X v $t « ) fc.fctf*-©*g£fctefc:«fc»JML 
T^5©T-, *©Miifcl»bT^ii«£»-*y-htt»St*ff»"rSfei6©WfiBiS:K^(BeB 

[0179] 

3; ft > *%|CJ:^iiii? 4 0 0 H, $l£k«ffilftl«&3a££2;ft«l&l«lttffi3b 
i:£WL, £ift«i|PjffllttS3ati$2jRttiHfli«ffi3b.):!>t>* AV-Ftil 
— Fli2 i:OHt^4t5»tOl!S 1 o 1 ic Jfi v» o H^xU, HI lb US ? 4 0 0 « 40 
, fifcH^SS 1 0 lfcJ±«Wifi^ailtt«SiJ»««-3afc, KmSESl 0 1 KttRfil^S 
2t«W»f S3 b i^ttTl/^. ffioT, 01 6 (b) ~ (e) IC jj* L fc £ 5 IC Jft « 
USSl 0 llcifil^lSttl0li3 afc:«tt5T*6iSc**»©*>/*7lMlBl*fTW 
01 5 (a) ~ (c) te^LfcJ:5ta«|glSl 0 1 fcl^S2at«»ti3 b fcia 
Ttt*«i«©**£*a*e>frteffl1l^SC «5T, Si!l%4iEt Ltl 

gfc 9. S. * m V» » m l fifc«frJ»llBE:fc£tffg2i&«ifiiJfl|]«BEt UTttKWfi^lE^fflV^c 
Kft#«rfigfc:*So ^ © ft *6 , K*E*/<;b*MteffltaT*Sffii]iitJEF'5i'^*«Sfcl, 
TflH'»S&gtf*< & £> © T* , Iil3X h £ £ T £ £ . 

[0180] 

± $ L ft J: ? fc , *f§B^tcj;^igl!j*EF4 0 0 T*(i> SftlSfc«ffPJMffi3 a 2: §5 2 fifc tt 50 
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m 2 fonumn® 3 b©#t:Lv>E«*Ki»-r*. 

[0181] 

$liffflDtl3 a £ > Sl«eSSl 0 1 IC T* £ 5 It iS V ffi S K IS «" 5 CI t IC «fc o T 

(J±««fi Winfc ± 0 ) Itcttfff 5. 00* if, #^lS£J£gi<D «fc ? fc , £ l 

Sfc « fffl SP * 8£ 3 a*4y-Klil t7/-Kti2 tOSCIflUiltt iot, Sfc « 
S jft * a 31 « tc (tt«Wffi^«E©9];bnic«k*>) *y/*y$iJSPT-f3 0 

[0182] 

m tc , #fHfi£M©J:3fc:, £2itt«&lfll««3b*, a « S SS 1 0 lOffl^, it)I 
*fiKli, AV-KHl *3 «fc tJP 7 / - K ft ® 2 £ £ 2 7? I°J D 2 tift^TinfttiiK 

OiftttttTOii t> T'$5„ % 2 3 b & « 35 Hfl <D * -5 » ffi (£) 

ft l , a v « 2 ss < , m v> « if n v> o $2Aiffl«fi3b«<, ttiiss ro 1 ©is, 

J: ?> J* {* 03 »C t4 , * V - F « ffi 1 *J«tO : 7y-F*^2^P.^2^-(R3D 2fc»oTI*nfc 
(4ll£Rlt6ftT^«t, * V - F tt ffi l i:7/ - F112 i: OfflEitlS tTtsg* n 
5iftffiS{cSLTl2»iaWll3 bOffitfSl£t^fOS?A s , fg 2 7? Ir] D 2 tc 
ISoTSfttS. * t> "6 » *V-Ktf 1 fc7y-K18S2 kOlfflgfcJSUTilSJ 

n^«M73^E csi^iRik:¥fT-efe»)» S2?siRite»oTaaM*) twtTS2ftt 
^ft-r^o ^(Dtcib, ti v - v mm i t 7 y - b' mm 2 t <d m c a « 2 m ) t £ « 

S , ^cD*gJH, fit «ifEO**J%Saic*-3»Sfifi:lliit5Ci:!!j<-e*5. 
[0 1 8 3] 

z zic *mmBm<D £ o ic, * y - f tts i «fc t; 7 y - f «& 2 # , e ?u * isn? a& 

3 £ 1 7d 1*0 D 1 fCR§ja32f5^2^(R]D 2 CfliCfif^lnltf ISSn«««?SLT^ 
Si:* »MiSO*t?*i9i8i*a!iKilllPt3Ci:ii?t5. c ©i4i±tt7<Ol t) T 

£ s „ atSBrttastst « ti &<D®.*$h%tf3icfflm? * *t a ic a , m 2 wim%i'®m 

5 C t jf S L l" 1 o *V-Ftil *3<tt>'Zy-F«®2tDfi^^|qJ^^275-(R]D2fc 5 F 
S^lKgli:jSS«3EWfc^2j5[«^Jffli«@3 b i:o«SffiHii:oSI*^:*<Bl«r«ci3y 

■ets. a -3 t . £2S«i&itti*S3 b««a*siHC3o*ffi«jSfc:#A*»»o3as*i» 

[0184] 

n«*«*WLT^5«^ta, £l£fc«f&lfllttS3 atf£273lR]D2t«:¥firfc:SMlRj 

6 K> m m ic * 1/ / •* 7 mm f % c £&t*£Zo 

[0185] 

jet, % 2mwfflww®3 b tfim^fifa*^-? zj&ttv&zm&icit^ ^ <d « # 7? ft 

tfSlTj^lD 1 IC ¥■ fy T & -5 t , »«£IHrtfc£ja£n*«fii^ig»CftLTS2tt«*.l» 
[0186] 

£ ft , *HJS^^T-«,*y-F«8ili:zy-F*8i2i:©ra<Offi!8td, (=1 5 0 
M m ) ± 0 , *V — H«ffiltS2tt«W»«ffi3bi:0D|lBOffilids ( = 2 5 0 /* m 

) $3 *xf t s - h'n & 2 urn 2 m.9ffl®mffi3 b £.<dw(d mm d 6 ( = 2 5 0 n m ) # * 
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* < , £ It > *y-K««lfcSB2a*iWW«8i3bi:0|fflOlg||td5i:, 77-FI1 
2 £%2ft«fflflp«;iS3 b fc©ra©ffi«d 0 fcfftSLi/-»o 

[0187] 

,3 btftttiIt»LTRSt»iOS!«*', fg 2 [r] D 2 CjQ? tlftt 5 C # £ 

u\ ^<Dfcib, m 2 wmftiwn® 3 b it . ay — fih t?; - Kii2 tomicffl 

ItS^L ii'jf S U 1 , Sl2Sfcltft!lffliS$i3 btf*y-Ktii t7/-Fil2tc 
IB IC ffi « -T * , IB 2 ft «M « * IS 3 bO»fO»?«S2j!ilfi|D2Ci{)oTtfkS*5 

c £ # mi l v> e> t- & 5 o a o a * & x S2»*«w»«ffi3bsytt«««i©m 

* ^ f£ # > f ft to , *y-K«ffiiftj:tf7'y — K*«2j^5cti6©E5>J^riRi ( « 1 

* A D l ) K^oTIBnfefflBfcKti-etiTvft^j: t^SJ li\ 

[0188] 

*y-Flil £T / - F « ® 2 tomommd 4<ttJ t>^ AV-Klil £: II 2 ft « 
f&J W « 1 3 b i:©H3©^Std 5 *5cfctf7'y- Ftf 2 i:SI2ft*3iiJffli«;fffi3 b tOMOl 
IB d , * # v i: , AV-Fiil fc7y-Kttt2 fc©Wfci2fttSiJW*ff 3 btfffi 
ltHii!)'4t\ £ , *y-F*ttli:JB2a«»J»*ffi3bi:flDBBOEBHId s i:, 

7/-FH2 tm 2 nmrnrnmrn 3 b tvmvmu d 6 1 # r& ^ l v t > ft « m ss © m 

JjipmJS, OJ!), *y — K«ffilfcJ:tf7y-F«tt2**&C*l5©E5>J;£[Rl (Si J 
IrJ D 1 ) te»oT«infcffi«teS2tt«iWflil«ffi3 bi'mtSttA'S^. 
[0189] 

* ftj 9? * ffi 3 b i: © P^S © SS lift d 5 > J: tf , 77- P«g2 £$2fttt#Jffl*:&3 b © 
IB © m M d 6 Jb< > d^ds^Od^deOl^^iSSL, # y - F M 1 £ Sil 2 ft M 8P 
113 b fc©M©EIBd 5 fc, 7/-FII2 £Sl2ft«3iiJflS*«s3 b £ © W © ^ g| d 8 t 
tf*<SLV>ifig*aifflt« c i: fc: «£ ^ T , ftW«i5li©ft4i)e>frftf|5!l ».* SJItfroasw 

fr a c £tf-e<zzMm*®micnmT%<i t # rt si k. ft s „ 

[0190] 

Ay-Kfll, 7/-FIS2, Slft*flJ©«@3a43«ttfS2]KmSlJ 

[0191] 

AV-FISl fc7y-Kt«2 fcSglfttWfllff3 a fcjg2 

TctiewwffisjKj^-r^ct^-e^s. fiEo-c, cfte©*is*H--©v;**-«f>ieg — © 

ti'f f 5, 
[0192] 

* Tc , #*fifi#tB©<fc3fc, *y-K«ffili:S2tt«»J»*ffi3bi:©|IB©ffi(tds 
£ , *y-Fm®li:Ty-FII1l2i:©^©«SfigSid 4 ' £ # , d 5 ^d / ©MM 

mitscitfUH^. *y-KHi t7y - F«f 2 toiatftttfastsisi;: 

it. i£S.'*-SfiK»M7£«-T?tift<, IIISLfc«a$flST*>ftWtffg£-t5o *V-Ktl 1 
i:H2Sfc*fiiiJ®i«®3 b £©W©BSfid s #> * V - Kil 1 t7 S- F1I2 t © HB © 
fl fi ^ ®£ d 4 ' KiTfe^Ltf, *V-Flil fcS2ftiM»ll3 b 

»g#ffl»wicH< ft •? x * v - Fit i t m 2 m. m m m n m 3 b^-e©s(ttfi4Lt 

< < ft 3 <> * © 7c # » ay-H*«lti£2ttttftyW*«3b<»:©IIBfctt«*ffi#i«ftS 
C i: * £5 fffj T? * x AV-FIII fc7 , y-K«ffi2 4:©IHlT?©»**W1llil , r*7ti6fcfBH 
t51*%Si:A/fc*-tfni:t5i: f T* t* * <, ' * © IS * > ^A^fye-^yxttHtfS? 
Si * ft, m tfT**3o 
[0193] 

£ 7c x ft«#X©ff*lM:, AV-FWl t7 7-Ft!2 t©HtfcW§tli3!iSt 
Iin> *V-Klii ££2tt«IMMffi3bfc©IIBK43ttStt*liBte*Etf*<* 
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4 0 3liijy-FlIl i7;-Kll2}:Ori ( £ M £ IB ft 1 5 0/im) 43 S 
a«BB5ft«E*^L, XM 4 0 4li4y-Ftll 2:X2tttH*tf 3b2:OH ( « S 

[0194] 

fttfXOEAtf, ii 4 0 4 HIS 4 0 3 J:9t*fE«fcffllbT^«««tR£ 

* ft t u> 5 t , ?&t>%. *y - h'ti i t7y-KH2 tontsiuatiii&tE 

i H, *y-Hlil i^2fttM»lS3 b£©M»i:*W-5tt«BII&&«ffij?><*<a.5 10 

Mig ( 09 * wr . mi 8K;sr«»T?HSftfc««4 0 2) csitshn^fc, av-f 

111 t7y-Kli2 tOMT-ajitf A^tL^t^OJcMUT, * V — h'ti 1 h SI 
2»«»JW«ai3bi:©HT»titt«A<«^Lfc<V'>. 6£ o T , AV-Fli 1 iS2ttl 
(WW«ffi3bi:OlBk:ft««8iE^aEftSCfc*aU6yTfr. AV-Ftil <L 7 / - K « JS 

Ofcfe, J»m#X©jE2i#±j£©«i: 3 Kgjg* nfcfi£«lf&^P 4 0 0 ffifB*«*Jttfc:« 
ft T £> o 
[0195] 

* * , *^*fi*SRK*V>Ttt, SSttA'XtLTAV^A^i^tV^lgilf 4 0 0 ic 

Ii^tHStSci^T-t, SiSnx F%T(f§C i:^ft§. 
[0196] 

$ fc , *y-FHl, 7y-FH2, I ltttjtiJ9)ll3 a«sJ:tfl62Kf«l8t 
ffi 3 b tt , |-<0¥I±lcStf5nT^ft<Tfeil 1 L, * ft * ft BU ^ «D 3£ ft & (ix. 

#8*»b45Hl8*^LTlfil 0lCfl[Rj-r5#ftS«l l#&tte>ftTl^-5«£-, It 
2ft««|fi]*8S3b«:, 0 19fc^LfcJ:3fcllB8l*ifc: (ixtff fT' = 5 0 /i m , 
ill 0 fcOP^l s 3 = 5 0 /imT) ft9&3:ftTt><J:^L> 0 2 0 (C i L f; <t 9 t 
ill 1 ± fc ( 00 * tf »« l 0 £ <D H Ni s 4=1 5 0 ^mt5:ll5(c) SI^nTfe J: 30 

[0197] 

C *< T* S 3 . ft ft: « fc ti , fbe->'3>OgillL , ttt6tI? 4 0 0 5:X-l'7f > 
^t?tbtait«i:i:fec, a^a5<D^J23fc7>^cOg^tiitiI^^i:LTtgib«^4 0 
o zmv 3 C £ #T* £ , C © «fc 3 &«f£ i: t 3 C £ T**^SB 7 > 7" SB i: * [Sl^pfc — 
1ST-) JBJdc-rscfctfRlfiifcftS. £fc ill? 4 0 Oli, » -T S «fc 5 fc , ^Oifi 
fi5fc$Jfc#»*i&«-Sc t t <t o T , ft IS ^ £ LTtfflv^tiS. 
[0198] 40 

(iffif^i5) 

[0199] 

fg^^^s o o « » mmmm a <D&mm? 4 0 ot, #g is si ? 4 0 ooia^tciEB^ft 

[ 0 2 0 0 ] 

si ( 00 * }f # ^ x s « ) 1 o±tiftif 4 0 o^fifntfe!), s§ e, 

6tlT^5, # H SS SI T 5 « , PIg8©«£l± 2 0 0/imT*fe3 o f LT, 1 

©sffii o fig c fti m m =?■ 4 0 0 <ri ) (ommic m^m^^iUi,-z^tM.yt^wimt 50 
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Ji 5 »«■ 6ftT V»3o &*5, dclT*«, 7/'-Hlffi2(ig«?nT^5. 
[ 0 2 0 1 ] 

S 7c , 0 * 7? « * BS L *< , (»6i6JR?4 0 0©^fflt«:7'Jyh»*Sllttfc^*Ufe«fc 

ssi o t n m m « i i fc*as»)-&te-&aiii:K«tr3TtiftiR ; f4 o o <o is a tc nfl £ m * 
^jfifntfit), c {Dffl&wfticwmx xtfM x (.mm** s s %m&s nit** 

y*'E*l 5k.Pa?SA) «£ ft T v> 3 „ Ltli, ^\ U £ A , 7;l/iy« * * 

( & 5 # 1 4 0- 1 8 0 nm) <D tkSt * M 5 <D Bl StC m ^ S a « , * * / > fit 

[ 0 2 0 2 ] 

fgftfS^SOOT'ti, 11S? 4 0 0 0AV-F1I1 i7/!- Fli2 tOHKfil 

o 

[ 0 2 0 3 ] 

l^lllf 4 0 0 50 1 4 (a) *5 <fc tf (b) CSLft J: 5 tffiibft J: C 5, Sfc « tt ?5?t 
<D ± t £ ( » « « Si! M ) i: , g«#»5©«ttMfc#S»£JtWfll«fc;&3i:fctf«K* 

^6o*w«ttw»i:35»^w*ii4D<DB8«fc*»)> mwm 1 o 3 (ommm^m z mmw&n 

S3 bOlffiKioTIHIItSC fctfT?* «*6T*«. ±abfc J: ? 1^*15$ 
IKftX? 4 0 OCjSStiltSCtlCioT, 7 * F^U7tyX55lSt*Sit^ 
Oi*7tn^«t«fJ?tS. * ft , £i;ft«iWt|I*ffi3a©W{fl^Jfc«ttffi;V''*EE« 
(|itf-4 0Vil>6-7 0V) ttft^tSi: i:C iot, > / *7 mm? a 

fc 0 o f: t> , J:5^3tlS?5 0 OSffif t5©E, P D PTttfflSti'Si 5 4)( 

Iff, iSBEC K5-i'^%fflv^^Itifti>. 

[ 0 2 0 4 ] 

e ) 

ifl? 5 0 0 ^1xftgS8l 6 0 0 ^0 2 2 (a) J3 J: tf (b) i: , 023 (a) 
~(d) k%&ffll,iS: & ZMViT Zo 02 2 (a) fcfc , g^gl6 0 O^ISWC^ti 
ffi 0 £ 9 , 02 2 (b) «: , S^^B6 0 0©lo<DiSSg£jttJSf5ta^£t£;*:LTS 
tllBT'i&S. £ ft , 023 (a) , (b) , (c) *5 X Zf (d) « , 022 (b) 4> 
©23A-2 3 A' IS, 23B-23B' IS, 23C-23C' IS, 23D-23D' IS 

[ 0 2 0 5 ] 

8^816 o Oli, 02 2 (a) fc^-Ti^tc, fffe<tt/5U^*"r5vh>;^Xt»cfciE 
?JS*lfca»OiB3RP!&*b, «&<D@iiSPiI*i:tC, 02 1 £^bfti^«? 5 0 o^f 
Lt^5. & *5 , 02 2 (a) BlSBtfeD, 6 0 0 (Dl^Oi it (i C C T* 

8 6 4 0 X 4 8 Olt*fc«. 3: , 1 P©+i''f Xtt 9 60|jmX320(imT'fe 

s „ ^n^n©H«ptciaitenfc%^^?5oott, 02 1 fc t, ^ l fc <t ? k , ftg m m 
? 4 0 o * m %.r & t> , g,fgi6 0 oii7?f y i'xiifni. mihm? 4 

00O*y-FIil, 7V-KM2, Sltt**!l»*«3a*sJ:tf»2tt«*J»«.ffi 
3 b « , 02 3 (a) ~ (d) fC^-r«fc3tC » « («itfif7Xl8) 1 0±C»SicS 

t\rcmn&m (mmmicummmm&m) 2 4±tcias?^T^5. 

[ 0 2 0 6 ] 

£ , Sigf 6 0 0 (i, Sltt*IMlBlM3afctB««fcJ8«£Sftfc)£2EE« (f- 
MI^IS) 2ii, S2tt«1BI»M3bK«*«ilc»aESnfcMEa (x - * 
) 22«tLtti!), £5fC, 7y-KtS2(Cf aw(t«isnftS»Ei2 3 
*y-K*«lfc*«W»cSI8Snfc£«EEEI§l2 6 fcfc^LT & *5 , 0 2 2 *5 £ 
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ttU & % E 3iS 2 3t8*ffNUl^, 
[ 0 2 0 7 ] 

^ s e J® 2 i*jj;t>'e^iBiS2 2«, n n £ t « «t 5>j <r £ e r w- 6 n t v a , 
£ s etfi 2 1 t* , g m mwin tc R w- a n ft h f 5 c « m n k & wl £ n , y-hF 

(y-Mff) * « *S « ti « « S fc , M E « 2 2 tt , « ii* « 8 fl- ic 

je) ?«^fft^„ £ e> t , g * e m 2 3 « , a**«nefii>T8«!?hT6t), 

EE E iK 2 6 fi , #il©£WEE«»fr5ffi«t©S*ffi («*tf- 2 5 0 V) ifcS £ n 3 „ 

[ 0 2 0 8 ] 

* H ss © «8 t* « , ^«jeih^2 6. ^*ie^2 i jjiy'tiESz ^ n n 0 9 

( b ) , ( c ) , (d) t^Lft<t3(citfti2 4TT-7T7^affil 0±lc)B^?ftT 
*5 (? , S§ « ft S 2 4 tc R £> ft ft P»S □ SB ( X ;b - * - ;U ) 2 4 a ^^LTtjV - Kil 1 

, m i nmmmmm 3 a ^ 7/-Hii2ici««fc»«2nT^« 0 s /£ , ft e n>s 2 

2 « , 09 (a) ~ (d) CTsL/-aatItf*l2 4±ti«int^5, 
[ 0 2 0 9 ] 

8/TS1 6 0 0tftt5ll)lf 4 0 0 , fSftil^5 0 0 {;i:, BKiS^fti^Kl/Tll 

at set*? 7* h>jy^77^a j f^i"j->'a]ia4 2fflfiaio¥ssffl^T 

SBiSTSilfctfT***. 8: fc, 111*124, j£ £ E M 2 1, « ^ E It 2 2 , giti!E^2 

V , 3 X h ffl * fij j& # # ^ . ilSES2 1 £ittS%«^tsy-h K?^/^, 
§ES2 2tlflff?:fi|&t5f-* K5-Y;<t L T & , -i«47*r-f 7v h U * 

S«ff*«*e-rsS«BE«S4:LTti» Hi7JS«SE*' 4 0 0 V -pgilffiAn 

AOtO^l^KiA'T-n, 0 2 2 £ 0 2 3 fc #0 ^ L ft }f ii K: :fc ^ T & , # V - 
Kfi 1 , 7V-KII2, S 1 Kf MfltS3 a, Jg2ft«i6!ltti«ffi3bj3J:tf43J?E 

tt2 2*x^ ';->9]»iat ±otra«pt)g)at« c ti'Ttra l, 8= ft , £isi2 1 

i:8%E«2 3fcj£«EEE»2 6fc*raB$fcJBj8 , r*c:i:t,-ptr;5o ^ © ft 46 , feWiM? 
i: LTT F T^ix^il*oa^gf ^Sigtsi^feih^t, v x * ft & , 7 * h U V 
^ 7 7 I g ft if * * « HU « £ ft « C i: T* % , « 51 n 7 h * ffi S C i: T? # * . 
[02 1 0 ] 

02 4 (a) , (b) fcitf (c) 3: # M L ft £> , S^«B6 0 0©lgl!]7J?£;£rM 
T £ . 02 4 (a) (;iSfi(citJ:5K:,.aSfiB6 o Ott, v b 'HX«KE?>JSft 
fc«tS«OBSR**f*.H2 4 ( a ) *5 V> T « , n i m I ©li^: n m i: iffi I T 
^ 3 „ 
[021 1 ] 

iiS! 6 0 0 <D m Wi It , £tEiIib^^€SEl2 6^^LT*y-FIIl KB 

St s * be (ciiT-a-2 5 ov) *<wiipsnTv*«s8-efTfen*o 

[0212] 

Sf, y — K K 7 'f ^ (CCTBia60VT-7 0 V CIS^W 7 7 S nft t O) 
6, ?t C i: fc R tx 6 ft ft £ E 38 2 1 (C lfrSfre>Jllifc:j£S«BE ( y - h * EE ) Vgn 

(Vgl, Vg2, Vg3, • • •) A'«SSS?tl, £ 1 ft * til » « 9 3 a tc j£ £ ESS! 2 1 
t^LTS 1 SttWIItEt LTOifetf ff V g ni««i&?n5. y-h K5-frttt, 0 
2 4 (b) IC i t i; 3 t , C C T tt , 'W7X1E?:-? OVtLtSI ( « EE <D ^ £ 
) — ^ (3 0V) T /l/ X 41 — 5£ (1 0/xs) <D^;UXHEE£f§££-£3o 

[02 1 3 ] 

cntRiLT, f» - 9 F ^ -f t\ e> , 5<Jc:iK:glJ6nftIf ES2 2(cBfSO?^ 
5 > ^* T* (I ^ « BE ( 7* - * « BE ) Vdnm (Vdnl, V d n 2 , V d n 3 , • • •) # 
£2Kttfelttlttffi3 b € 9 E SB 2 2^J>LT^2ii!iMaitEt LTOff 
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ttEEVdnmtf#tii&Sn&o f-?F7^^li, 02 4 (c) iC jjs f * O iC , sV/U * ff 
-St\ {S^O^-^^^jSLfcSfl ; Vd 1 1. Vd2 1, Vd3 1 • 

• •) <D^;\sXnE.*¥£±-$-£Zo £ £ T* It , f - ^ lll)b ? 0 V © i: t ^SKiS/TN, 5 
0VO4:**«a»W«^fJ:»*SL, f - ^ iEtf 0 V <t t) * ^ < 5 0 V*ll?$5tf A 1 
ff'F^IS^CSfSLT^i.o *43, f-*F7'f/<8, IIA'-ft', X |g <@ * <Z> 

[0214] 

&jB3U± N $2ft«fBI1fli«S3 bfc:m;(niSftfc£2;R«»J»«ffii:LT©M«EEVd 
nmfclStT, MSOiSlitiltftS. * V - Kll 1 t 7 7 - K1I 2 i: OTI t fStl S 
ttil»©**Si:iiiS?4 o 0fi>5ii!»«n«*rt»oli:li, S£ 2 ft«fH&i«Efc 10 

o 

C0215] 

4fifflLftl|g«SOSiglf $^T, fro, *©fgft«&*77n^«fc:'f|if|8p-et3 
S 75 ^ B T* fe 3 o 
[0216] 

*^s«6 o o it % m^<D i h »§ k o ^ t i -Dor v is xmm-v &mmg.m%fi 5 at 

o^T 1 o <D 7 FUXjHIWe^BH^^*ffd C tib'T-f 50T*> ;b 7. d £ IS j£ # ffl ^ 
3 P D P i:J:b-<Tm»)lHlSS^#iSse{tT-#3o * <D fc tb , SlnX h £ {g $ f 3 C i: T» £ 

o 

[0217] 

•S 6 , ^2)K«$iJ®mm^WbT(5(?a^W^^{fc^3)K««j5ft©^:t?i:m7 I 6^il 
3 . * <0 » , BH»*J<t«Ci:i!l«8Jnfi5 5, l»ra»©tt;&n£(B»lHl»©m*6{bfc 
[0218] 

®j«gE§i o i £ v jb i m n. m m m m 3 a tmmm& 1 0 1 k s v m 2 m n u 30 

llS«»JfflI*JEfeJ:a : ^2gJ[«$iJffl]®ffiiLTl:b©WfftV^«ffi^fflv^fclEKi^Rlffitc^3 
[0219] 

40 

[ 0 2 2 0 ] 

fc * , IS « ? 4 0 0 , fe#jR?5 0 0*«*.fca^8>B©«J5SM:, C C t* M ^ L ft t 

0 fc PI £ $ ft * 0 l C T* li , 0 2 3 ( b ) ~ ( d ) IC m L «fc 3 fC , * V - K1S 1 , 
7 , /-K«ffi2*5j:tfSlltt*IMWM3 ai^I»i2 4ltf)Sftit^^ c n £ 
^X;l/-*-;l/2 4 a 5:^LTSlEEi2 6, IE *i 2 1 x i& K 2 3 fC W. Si W IC 
8«SnT^S»^-«KWLfc3lj«, 0! Atf , 02 5 (a) *5 <fc (b) t!2 6 (a) ~ 

(d) tlcitg^at 6 0 0' © ± 3 fc . Rfd:M2 4tK(JfcHPS2 4 aflOSI 
EEI26J:, t£ * IB S 2 1 ± . jg«EIS2 3±t*V - Kti U £lft«fBf9P«S3 
a, 7/ — F«tt2*E»JBJ«LTt>J:^o & *5 ^ 02 6 (b) ~ (d) IC w 

1 fc «t 3 &c , * y - Ktffi i , as i m m m m m m 3 a * * xs 7 y - f * m 2 a m K & ■ 50 
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LTl/^itf, mWim? 4 0 0 (^3tlf 5 0 0 ) #0 2 3 (b) ~ (d) fc ^ L « fig i: 
[022 1 ] 

cmmmm i ) 

02 7 (a) 33 * tf (b) 5#IL4A^, #38HBfc:J:*ISitJB!e7<E>atja*SjB7 0 0 
£ 84 BJ3 "T £> <, 02 7 (a) *5it>* (b) tt , f nfng^gf7 0 1 If{;*t)St« 

[ 0 2 2 2 ] 

7 0 0 « , ff^ilfW^StSv h 0 *X#lcIB5»J2*ifc»»<DiHil5*tfL. 
fcROffijlSerfcK:, W^E L«?3 0 * *8 E L jR ? 3 0 (C«i? nftllligl 1 © ffi 10 
ft*? 1 0 0 fc**fr**j«E LiS81T'$5. 
[ 0 2 2 3 ] 

ootfst**y-K*ii, t y - \^ mm 2 ts xzfwim wm mm 3 it. s 
s i o±tcfgB)c^nTfc"9, in ot> s^i ofcstiRirsjtiRiafii 1 iowtttt 

[ 0 2 2 4 ] 

$ , 8iSi7 0 Oii, ffiB*?i 0 0OAy-Kiaifct«S9li:»««nftiS 

) 22«SLtfcD> 77-Kfl2CtiE L 3 0 j| IS nt 0 
[ 0 2 2 5 ] 20 
tit * E ft 2 1 33 £ tf ffl % 12 m 2 2 it . ^ ft ^ ft *t £ 43 £ D* 5U C* £: tc IS £ n T ^ 3 <> 

j£ se E » 2 1 tt , a^jaa^tRysftfey-h K7-<^fci«fita»!?n, r - y k 
^-r^#e>^**)E (y-h«BE) ^ « *s * ft 3 s . « ^ e « 2 2 » , s ^ « « ^ K 

HtJ5hftf-if K7>f^icm«l!:»ajft, f* - 9 V 5 -f ^ 6 ft ^ E (r r -?l| 

IS^S (^0^) *SL, CcDSttlH^«, *wffiiSWKl3^T»«!SnT^«. 
[ 0 2 2 6 ] 

tiE L*f 3 oa, t ; - v mm 2 \zm%.m\^ mm z nrcmmnm 3 1 t , mmnm 

3 1 icitfa? ZttfaWM 3 3 £ , iS * « fi§ 3 1 i: W IrI « ffi 3 3 fc©MtcaStJ54ifc«^« 
ftltUCtlEL (Xl/*hn;l/5*vfe2/;0 ^*4«3 2^^r#L. « ?S?t £ « ii& £ 30 

[ 0 2 2 7 ] 

SiiI7 0 Oti, Ilfl30iiSI 3 0 0 NiffiStSatSi: t T? * * o 
09 * fcf 0 1 0 (b) 33 «fc th* (c) te^LfctiOfcHaiOftjeoWffii&ay — K*«1SJ: 
tf»tW»ll3t9]lipSn4<:i:tJ:t3Tei?n5, 
[ 0 2 2 8 ] 

& m * it , JS*WW*ffi3teaiin«nfett«*lffli*ffk:*£:i:T, pftfeom^ViM t ft 5 

o tt*»jw«ffi3fcW;tasnfctt«*y»«flE#, * v - k * s 1 «t u r ; - v m m 2 m 

T*fifc«#fg£Lftl,>«}:-5ft«flE, tSfc?*7iE , P*il^fcli, $i!fgftg[5£:LT<Dlr 
IE Lif 3 OCf > SiELlf 3 0(iPS)lttffii4^^1.\ £ fc, » 40 

« *ij w m m 3 tc m in s n fc » * m n « ee # , * v — k « s 1 «t t>* t s — k * as 2 hit? a 

i* ? %4t5J:?StE, >n&T-& Z>t§ Sic it, tlE LI?3 OCIiStf 

«f&Jtl, *^EL*?3 0#fg7^«ffii:ft^ o tOfct, fiE LI?3 OlCiSS^n 
Sm§rt<Q*#£ti:. tt«»J»*BEfc*Si:TS{b-r*OT»» W«SEL*?3 0<DfgftJiifi;£: 

[ 0 2 2 9 ] 

x J f»x^'J->BiMtt*if»cJ:t)jBifi"rscfc*<'T»*«. iii§7 0 Oti, ftg ft * ? t 
LT#i:6£J£ffil<Oft£ft*?l 0 0^«xt^5OT\ Bitt C T F T /c«£5|$iDt 
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o 

[ 0 2 3 0 ] 

* , * H m ft m tc T l± . M » SB i: L T , tiE Lf f 3 0^1xT^5i^(C 

[ 0 2 31] 

02 8 (a) 43 =k ( b ) . , » Jfi? ■& ff i: L T\ MM MM 4 l43j;t>*«(Rj«1l4 3i:C 

n6tsjfsn/-cisi4 2i:*e.%5ai§i4 03r<i*.3Sz5SH7 o o • £ ^ -f <> 

[ 0 2 3 2 ] 

o 

[ 0 2 3 3 ] 

1 oosi^Tfisns. iigi7oo' ^M^.s%eib9»s yt^mmrn^- 

T? & S <D T* , $S81 7 0 0' fc: & T ti , / W ^ 5 -l' h <=> £> 7^ ffl ^ T S * £ ?t 5 

, tb z ^ « m m ye ( W ft ) « s s*« ( & * ^ « s » m ) ic^Ri^-tf-rst^srfTSo 

[ 0 2 3 4 ] 

^ B B B §14 otftt5iii4 21*, if loi:, a«io±tega»t6n^}K»i*±s 

[ 0 2 3 5 ] 

Sffil 0 0^^14 2M(u|ftl4 ltf|tt6hT6D, *f IrJ S « 1 1 <Di£i 4 2 
«K:lT0^6*.5»l«a«8i4 3*<i9:lt5nTV«So £ fc > g IS 1 0 *5 «fc t>* *f IrJ K & 1 1 

± « , & n g 4 2KS6-T5J:dteiai*6n, ^vfv^jaJi^sg^nfciEiRis (^i*) 

tfft«£*iT^S. l l lit % fc, ft A* 4 2 (TO «fi*f«teflfitt 

[ 0 2 3 6 ] 

[ 0 2 3 7 ] 

8Sh, a*SB7 00t|BHSo?iJ^*M#6tx§ 0 
[ 0 2 3 8 ] 

( m m ft as 8 ) 

02 9 (a) *5 «fc tf (b) ^#MLStf 5, *1B^(C ,t 5 ii^l 8 ©SitS 8 0 0 

% ih bj§ -f § „ @29 (a) & <£ (b) a, f ng^iB8 o oo i itt^jsta 

[ 0 2 3 9 ] 

asoiajRcrtfc, iheli? 30L wie li? 3 otsg?nfc^iii4oi 

» JR ? 4 0 0 t^WtStlE L St * 
[ 0 2 4 0 ] 

i»ll? 4 0 0 *'tt«!!iy-Klil, 7/-F«i2, g 1 iStlfflffl«l3 afeJ: 

tfS2tt«»li.3 b tt , Sffii 0±eBtf?nT*9. S W. 1 0 t, S « 1 0 ic M m 
■t « n IrI S & 1 1 i:©IBfc:fifc«#X#iifA£ftTi^So 

[ 0 2 4 1 ] 

£ s i*gi8 oott, iitg ; F4 0 00* v- Ft® 1 tcaiMfciiK^nftSi 

ffi E tt 2 6 £ , £l%efiPJ««&3 ate**[«fc»«ESnfcME«l ( Y - h E » ) 2 1 
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t. m 2 WLmwrnrnm 3 b icwm.#iicmwiz n & ra * bb « c ^ - 2 m m ) 2 2^slt 

*5 *K 7/-FllZlcSiE L * ^ 3 OtfS8?hT^5. 
[ 0 2 4 2 ] 

i£ « IH i&£ 2 ifc«fctf<S#Ell2 2»i» ^ n ^ ft ?t c* £ <fc a* c* i: K ^ £ n T f> <, 
j£ *E E « 2 l ti * &j*niAHlcWtlf b tilt 7 — h 1*9 4 rttcMULffilclltWllE ti* ? - h F 

( y — h « ffi ) « *S 2 ft £> o S , <i^lH^2 2tt, a ^ n $ ^ k 

gttenftf-^ K^-r^icitwtgi^n, •r-^F^i'^fre.fi^ttEE ( -r 1 - * tt 
jee ) * « j& ;* ft 3 0 s fc » & « e £ » 2 6 it , s*«i«fl.fcRtt6nfcj£«EE*«a*&i: 

*ft5£*EE£:«ii&£ft£o ? 5(C i/7§|'8 0 0 U, «|6]1I3 3 (C t IMiC sis n fc 
[ 0 2 4 3 ] 

siELif 3ob, t y - f mm z tcn$L#}fc&%iz tirzmmmm 3 1 t . 9 x « s 

3 1 tcJ*rRj"r«3tiRi«ffi3 3 i: , IIII3 1 i: *f ft * <i 3 3 fccStgt^nfcSSi 

[ 0 2 4 4 ] 

g 5* g g 8 0 0 tt , HSSJgffi6<DS^S«6 0 0 i: « t£ H IB » f 3 C ttfT'f 5, 
|^lf|2 4 (b) *5 £ (c) »C^Lfet>Ofc|B|fll©ifiJBO«ffi*Sritt«S!lW«ffi3 

[ 0 2 4 5 ] 

# Bi ift , fg2SfcttffiiJfflJ«jS3 b fc EP in £ ft ft §f 2 & tt ftj ffli tt j£ (c jS U t , m 5£ « S ^ 

£ ft 5 o 

[ 0 2 4 6 ] 

^mmmmnm^mm 8 o o « , aa©#s«:ffl^T / ijffl©7* h u v y^y ^ •? o -t 
lt mmmm a tommm? a o o?:Ixt^5(dt\ ncrttcT f T%i^ft^*ot 

IE LS/f 8ti.9 t > «lIl*IBRfl: , P*, £ ft > SiBaxftfiStScttfTti 

o 

[ 0 2 4 7 ] 

Cl:t'?5„ $fc, $ IB lb S5 «: , tiE Lif 3 0OJ:9^SSttOi?tfeoTt 
[ 0 2 4 8 ] 

^30 (a) J; tf (b) , ife « ft » L T\ i® jR 4 i*$J:tf»iRi*ffi4 3i:i: 
ft ?> fc ft ff 2 ft ft i& H B 4 2 i:fr5**ffltfi£«4 0^:1x51^81 8 0 0' *j?t. 
[ 0 2 4 9 ] 

gi81 8 0 0' « , «Eft§a4 0& fll*.T^-5&JW*1>*4, «S8i8 0 OiStfHi; 

o 

[ 0 2 5 0 ] 

liSf 8 0 0' fct , $iBKgPkLT?£li§«4 0£*rLT:f3»?, SA$t40tt, ftg 
llf 4 0 0 *fl^tll?n«. Ii8l 8 0 0' tffli*.5MBIbffil;]:, ^flllf 
T*650T\ 8i8i 8 0 0' &c *5 ^ T t± , ^7^7^ h^5.©)t?:ffl^TSi^f73 

, & 5 v> « m m ye ( * ft ) ^ s *f « (**v«:Ri**ffi).fcj:t)sat*-ii:T«^*fT5. 

[ 0 2 5 1 ] 

ii§i4 0tfSt51f a l4 2(i, S « 1 0k, IS 1 0±fcRW-6ftfciSfittiLg 

i 6 t . *t iri s tg i i kicj:otishftS*iiLSx«nT^«. 
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[ 0 2 5 2 ] 

lit o <ommm 4 2 micmmnm 4 1 # k # e> n t & k> > *f ft a « 1 i<ossi42 

flic I T0^64«»iRitl4 3tfKlJ6tiT^4, * ft, SSlOttJ:tf#AS&l 1 

± «: , $ n s 4 2te»-r««fc3fcis:tt6n, 5vr>^«iaA^«i«nfcEiRiiB ( * h *o 

*««*«tiT^4, AfS!|}ctt, »|S]Sffi 1 1 fct S 5 K v $ H * 4 2 <U i: S *f {U &c fl ft 
[ 0 2 5 3 ] 

^ B s al4 2 (c ij£ H m it 11 1 6*BTTS»J6nft2IB 1 5 £ i& « # X *< If A $ ft T 43 S 
» c © ffi IB l 5©*#£tf;f&«&cigLfc*#2i:fc3J;3l;:* *t ft S « l lli^^^V^ 

[ 0 2 5 4 ] 

1^81 8 0 0' tc *5 l>> T t> . a^S«800i:|HHStc7i'-r'('7 r VhU<>7.|gi!)A^|| 

*s £ n , i^8§8 o o t is] it <d f u j£ e> n 3 <> 

[ 0 2 5 5 ] 

(mrnrnm 9 ) 

03 1, 03 2 (a) *3cfct>* (b) £ # M L & £ , ilC^W5Sigl9 0 

0 *mm? 

[ 0 2 5 6 ] 

isgi9oo(i, v h "j *7*KEW«ftft**oi*p i:, c ft z <z>mmp zmm 
? %rzv><Dmm*mt)-? %mW]{B\m ( w * a? k 9 -r 1 o 5 3^111^5. 

[ 0 2 5 7 ] 

«»OB*PfcJ:^ T«£Stl«*^ii«li, 0!l*tf. *«SJBS8 3. 6, 7 43 «k 8 K 
fc^TaHWLfca^SBOS^fcWfcraWOfcffifc^LT^So * S V f4 , SiSI 9 0 
0©j83*«tt«, PDP (7'7X'7f^7"l/^/^;l/) ^PALC (7"5X77KUX 
Sir / ^rU-T) OggI«iB««5ia*SLTV>5, & *3 . P A L C © WiS tt *„ 0U 
* t4" , # H H 6|3 , n 2 £ , r^7X77KUX«fl (PALC) t^^X^U^J , i/ * 
-ygt, 1 999^8^, $7 4§, p. 35-40 K:li?tlTS5, X7XT7 
KU7(0lia, #U it t4* ft ¥ 1 - 2 1 7 3 9 6 ^4J«tBS«ftTI/>5. 
[ 0 2 5 8 ] 

Sigfgooa, ^e.tc. i^jtjBSii»cfti/''T8ifliLfcfliib}R ; ?ioo*a^fli«fc 

Ii@B5 3 iOEKWLTl/^. till? 1 0 0(0*V - K ^ 1 14 , iffl US P IrI ra 
T 5£ t>* 3 12 3iS 5 n T *5t), 7/ - Ktfi2 tt-S<0lflE*«ttt5£lf E 

18 5 4 tgISnTfc-0, S5f«*JfflI«®3(iig»|lISg5 3fCg^$nTV>5„ SlltfC 
©<fc5fcg^2ftfctgI!jjR?l0 0t4, 03 2 ( b ) fc f <fc 3 fc: , Sfc « $ij ffli ffi 3 A 

?i oou, Ks&ni«S53*»6m**nsfi^*ii»«LTaa<Diiij»spfc«t&-rstB«jis 
, 0 3 i Kigtstifii, «»©iii*p**r-*-s»«5o*«*6»ttg« ( 0>J * tf # ^ 

Xlfi) 5 1 fcfOllOglSSnftlBSlS 2 i*«iTS9, tt*i3 2±K*V-F 

til, 7/-F1I2, tt* SJffll«ffi333«tt;E«5 5 ^JBJKSn, «lttI1S5 1 t 

ffi i£i « 5 2 fc©M»cS*£EE«5 4A')g«?tlT^5, 

[ 0 2 5 9 ] 

fit * , PDP (y5Xvf^7'l/d'/HW ^ P A L C (77X77Fl/Xl B B B f^ 

jl/Xfi^*B*fc:#*& , ra&g#*S<DT?» IE » [h] SS i: L T iliif EE © JtS ^ K5/ 
C^fflt^nttft. L*L, ffi W BE © H 5 W ^ I C (t ia ffi T? & § © T- , IlffCF 

[ 0 2 6 0 ] 
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t l t « it be «D ffi v> m ? ( 0U it tr f 7 -r ^ i c ) *i^«ci:tf?ts. * © * , at it 

fti3fclB*4iS*SlT^5 0-e, 83sSt«<0Sj6iefc:i3VT*rfcft7 p o-tz*;&K 

sR ? 1 0 0*Ktt6c£K£3ty£3XhQii;&p«:(5i:/uHft^ o # £ , g ^ m « p 

DP^PALC, fe«^«HSgJB^3, 6, 7 4o£0 : 8K:fcl^Tt&HJ3L,fta;^gBftif£> 

*t>8i»>Ht?<i:3fc (03 1 4>(i:A*AMAilO-SP5 6^IfxLT^«) SXJiAffiiS 
^fitSCtta^T, *«JR?fcLT©ltettiR?10 0©fci&K:8iJjfcfc:;«rxt*A*ISS io 

tiM#-?ci:ft<Sgi!jig^l 00*K»5cti|i?*?. 
[ 0 2 6 1 ] 

4 o 13 3Klit5g/Tii9 0 OtiPDPT'^D, «*S«tf 3 til© P D P 
[ 0 2 6 2 ] 

Sfgf 9 0 0 « , v h V ^XttlcE?!l*nfcH*POfT^riRlSfc»±5«J*lftfc:iS^Tffi 
If5lROttt**9 0*SUl^i S»flS[H!*9 0Ofhfnii, -Solfii 
. CtlBOHtR^Sn, ffi;£©7?fa»C)'n v oT®D*5^ifc©lllg©?^©KgLfc2^© 20 
IlitiotiS^ti, *ttl-l!;V9 OrttttStif^tfMAftiT^S, — © « i£ 
± , Sk*-fe ;l/ cTtte— Jt<oa^«fi9 1ft«ttf9 2^JR»6tXTftD> ffi 7tr © fi tt ± 
, cn^Sf t!9 l43£tf9 2te££S*S±3fc7 , FUX*«9 3#Sft«-S*lT^So 

ft5EJE©S^tt®3:ilijRP CtciitTfe 

[ 0 2 6 3 ] 

§ J& tt -b ;1/ 9 0© — *f©«^ltli9 1 43 «£ O* 9 2©5*©*V — F«ffi9 2 It , *B «i 
$ ft , 7/-FIS9 1 (i> gt^M*1-T-«)I CD m {ft ( 0IJ x. fcf g ife « & ) 5> *l , « 30 

mm® t Lrmmt « 0 

[ 0 2 6 4 ] 

P D PTS5SSS19 0 Otcfcv^Tti, *»It;l/9 0T?S**R££-8-*fci«>K:- 

»©g^ti9 i as j: if 9 2 ra tc ;s « je % en ad -r s & s # as 3 # , i*SB9 o o i,t mm 
®& 5 3 fr<E>mt}2 tiztm^tsffi? z (mmm? t lt mm? z>) i^is? 1 o o?:i 

^T^ICt*, IBS!)[H|Sg5 3i:LT«»jE©ffiiAt>© ( 0J *. , -f&ttfti&HS^gfiffl 
O F 7 Y A ] C ) iffl^SCitfTSlS. ^ © ft #K Mfe^ X h <D&ffi*m 2> C ttfT* % 

s . £ ft . tt*a«^i:bT©tlUj*?ioott, pd POiJBiStfi^TSHWfcift 
3&^'n-b^*iiia-rscfc!8:<aitR±fcff«3ii€re:i:^T#5fcii>, (il ft * ? l oo^K 
tf?>Ci:tcJ:5!SJisn.X h © if ip 13: IS £ A/ if ft l/"> 0 40 
[ 0 2 6 5 ] 

ft *> , ^mmmmr-it, mmm? i o ok.* vTmmztittm zlz 

ilgtSAV- Kf g9 2K«*S£n3#§f£%^Lfttf, KU7lffi 
93K««Sn5ilStLTfe'J:t>. ft ft b , 7 3 J: Dt*V - Fli9 2 

©TatfiSl^aBEfcfflSn-rSi&gtf&S©-?, IBi!)[e]8&5 3©BBE£:ffi< LTIS3X FO 

o 

[ 0 2 6 6 ] 

£ ft , 13 l*H33ttt, «ttlHllS5 3*>6tU*«nfc<S^*<» ffilRPfcgtii&^tti, 

m tc m ■& * ? i o otcioT i mmrnz tizffij&*miF;Lrztfi. ^swiuncissn so 
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* v„ B3 4tit i3ic, m is 0 sg 5 3 *> p> m t> ■£ n fc m # * itia m m m t z m a t l 

[ 0 2 6 7 ] 

f lOOat, m 1 © it 4f IS =f- 1 0 0aT*ififl£nfc{I#£££fCtgifiT3§i2<Di«i|iIii? 
? 1 0 0 b tffait5nT^5. 
[ 0 2 6 8 ] 

£ i © * ffl * ? i oo afej:a'^2coti*i»?i oob a , * tx^nmmm? 1 ooi 

BCiltflTtt), SlOilJtf 100aO*y-Htili, S20*i*?l 

0 0boa«Hlllli3 ttftSHWlcSKihT*!), 1 0 0 a © * y — 
K flffi 1 &&ttJft£nfcfl9tf9!20JM<IX?l 0 0 b©S«fM»*;|i3fc:A;fr*nS. 
(16 r> X , 9 1 CD it ig ^ l 0 0 a ttliftlftff^, SI 2 <0 *t ffliR ? 1 0 0bfS6l£ 

IS £ S *i r » Z Zlc&mmr* (3IHi) <l^*tl!«-r*J:5*«/Si:tTt)J:v^. 
[ 0 2 6 9 ] 

mmm? t lt ©naif i oou, n»jgjBi»c33v>TW^LfcHjfi^rffiK:j:t3T« 

ItiCi:*«i?*5, Hi M iR ? 1 0 0 © * * ffi tt , f ^ 1 /i mKT©IIt'*o T t> 

L , IJl|im?ix5lSt6otUl/\ Sit. SlIOMStLTB, 00 * tf ; I 

TO, IS, - V * >l> , T/R-fASif^ffll^tttfTtS. 3: fc , Jl 

1 (I^(f C ri/C uI/C rl) •pSotfei^. & « 8i © # 2 ( ® 81 ) ft * SB* 

PT'^stsnssisi^HKisctiiftssns, f fc, * *g © s§ at c m ei w hi ) 

[ 0 2 7 0 ] 

coidfcUTKiiSnsiSMS&Jll^fciSiS^iiWoRftWftaS^Biro-rSo 011 * fc? 
» fiZMAMi£PilZ**>t3r-£S><Dm'&l}X (+tyy5%) i&JUlOOTorr ( 
m 1 3 . 3kPa) TltALftilSlCfi^T, 7 / - KSffi 2 KStEEJg 5 4 fr^J!)- 
3 0 0 Vdtff^EPiDl, K @ fW '<® « H 3 IK & HI S§ 5 3fr5>W7';**JE*$tr£«*$J 
— 1 0 V , 0 ji s OA;l/Xff ^ATJtSi:, * y — Kflffil^SJSBW — 5 

0 V> A;l/Xi4 0 /i s ©^;I/Xi^^ai^t5 C i^T'f 5o ciDi^KLT, M<mtf 

m 5 <g \c m ® s n f= ft # * to * -t * c t *< rt hi £ a * o * fc * i34icitsi*SfflL 
o bo»*w»«ias3tex*"rntf, s s * w — 2 5 oves-pJttM-rsc&tfiffiKica: 
[a«±o«ffl Rr*6tt] 

[ 0 2 7 1 ] 

»c J: S IJB ft JR ? fci: , »ft*?**3**t«*^tr#«©«?-7»>W X fc $?jg»cffl ^ 6 *u » 
[ 0 2 7 2 ] 

[01] (a) tt , #3SlEK:J:*§g«ra!IM©1tettJI5?lOO*«Sttte^*S1fl0 , ?fc 

«? , (b)«,HiUi^?ioo^^^^jtc^-r¥ffiiaT'fei. 0 

[02] (a) *3<tt>" (b) wt , mmmm i (Dmmm^ i o o tfev>r > s» « f§ ^ » m ( 

Vg) feJ:l>*&IISiJffi!*ff (Vd) 0-77^--^i:L, iS^^ft^^fcttO- & 18 ft 
[03] (a) ~ (c) SISfiJB!6l©tlHiSPS?l OOlcfcv^T, WtffMOtttfiKJS 

[04] nmmm i (omthm^ i o ot^itsftiiMfEoiAtsiftt^st^v?? 
[05] (a) *3j;t>* (b) a , mm&rn i ommm? i o o &m z. zwmmmmm 3 o 
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m<Dmmm**?mT°& z> , c a ) itmmm, (to liRiit^i, 

(a) fecka* (b) it, nmmm i <Dmmm? i o o t^m^^mm.mmmm3 <o 

$ £,lc«k<Dmwm*7X?mV&>) . (a) & £4 *I 0 > (b) »iiBT7£S 0 
[07] (a) « , ^RMfciSHMJBUZORittJR^ZOO^WSCWte^-riSHfiHTfe 

(b) It, »*S5? 2 0 0 *«a«t35tilBTftS, 
[08] (a) 14 x *»WftJ:S*ifiJB!K3<O*^tt«3 0 0**iCWfc^-r±iSH-pft 

, (b) 14, lt^*lE« 3 0 0 O 1 iBlRfc»iS-r*«««r«^Wti:S-r±affBlTS<5. 
[09] (a) ~ (c) It , ^ tl ^ *l , 08 (b) * © 9 A - 9 A " &U 9B-9B' & 
, 9C-9C" itjQ?ftiSBT$«, 
[01 0] (a) ~ (c) (4, 2S»«»3©*;S««3 0 0©fi»#ffi*«l|l§-r3fci&© 
0 T' & 3 o 

[01 1] (a) (4. *%l9i:J:ifltt$tt3(OiOX^SB 3 0 0' *«3S«K^tJ: 

i0f*D, (b> it, SS8I 3 0 0' © i wmicttfo? %mf£*m&.&>ic7jk? ±m® 

T* & 3 „ 

[01 2] (a) ~ ( c ) it, Zn^tls 01 1 (b) cfi <D 1 2A-1 2A' *§t, 1 2B 
- 1 2 B' !$> 12C-12C" *gJCjeofc»f®01?feS„ 

[0 1 3] (a) « , *f8U3fc.fcSISaSJB«84©jJI»J!S?4 0 0 ^«5C«fcitaH@t' 
<fe 9 , (b) tt, ffiBJRf 4 0 0 *iafit/fvt¥IHT*5. 

[01 4] (a) *5<fctf (b) it, nnBM 4 <Dmw>m? 4 o o icis^r , m i mmm® 

WE (Vg) a3«fctf£2»«»J»«ff (Vd) O-J^-StL, flS2f*gfbS-e;fci:* 

cd, s k 16 ap 4 {c«m?n^«gft i ©fi^ity77fS5„ 
[01 5] (a) ~ (c) it, &m&m 4 (ommm? 4 o o icis^t: nmr£<DmiiLmici& 

[01 6] (a) ~ (e) it, mmmm 4 (ommm? 4 o o icts^TWiw&fflic&&?'z 
n & mm « a bb *«awK*tHT*«. 

[0 1 7] IlfS4©iiI? 4 0 0 Oif#tt*it^77t265. 
[0 1 8] *Sfi««84OffiftiR ; ?4 0 0fC33»SSS[*IIIS&«£EO£E*«Sc#tt*^-ry77 
T* 3 o 

[01 9] (a) ft «fc tf (b) 14 , fl%^fB4<D£n]K?4 0 0tffiS*.££2ftttfl!llVtt 
l3b<DftOltW*gtHT*9, (a) « «4 *! 0 . (b) fi »r ® 0 "T? & £ <, 

[02 o] (a) *3ctt>* (b) it, mmmm 4 (ommm^ 4 o otfd^&j^&Mspfi 

13 bO?6{ci<DSlM^^1-0f fet), (a) « #4 *1 0 , (b) ttWBT-SS, 

[02 l] (a) It, * « W «fc 5 * M « ffi 5 ©.« # * ? 5 0 0 * « x£ tt fc -T *4 « B 7 
£ »? , (b) tt , IS^i? 5 0 O^ISW(^tiI0-eS§„ 

[02 2] (a) it, *f£WlC <t Znm&m 6 OI^SI 6 0 0 ^^sSftK^-f 
SOs (b) tt » »^««6 0 0©lH*tettlS*-3««*«Settli:^-r±®BI"e*So 

[023] (a) ~ (d) t4 , ^ ft ^ ft , 022 (b) tC23A-23A' |g , 23B 
-23B' m, 23C-23C" ij§ , 23D-23D' ISfC?Q-pfc»fffi0T*-5o 

[02 4] (a) ~ (c) (4 , J»«»l»6©a^SE«6 0 0<Offii&^rffi*8iWrSfc*6flD 
0 V & 3 o 

[02 5] (a) « , ^fgBjtc^^^ss^^eoffi^g^aBeoo' *«3M»C33**-± 
IIT^O, (b) (4, «*S1 6 0 0' Olffl*fc»J6r*1H«*StSWteSr±EH- 
T* & 1) o 

[026] (a) ~ (d) It, Zft^n, 025 (b) "P026A-26A' 3®, 26B 
-26B' B , 26C-26C' *g , 26D-26D" i®fC j£ o fc »T ® 0 T & £ 0 
[027] (a) 33 J: tf (b) (4, ^S^lci 7 Og^ii 7 0 OCl 1 life 

wjisrsfHW^wswfc^-rH-pfeD, (a) itmnm, (b) a »r as a -c * « . 

[02 8] (a) *5 4: (b) (4, *|gB^(c45IISS^ffi7©^©a^S«7 0 0• ©1 
B*fc»J5-rs««*8t3Wfc5*-rH"efc»), (a) t4 # fl¥ U *Ji 0 , (b) f4 Bf HS 0 T- & 

S o 
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[02 9] (a) feitf (b) « , ^lilCJi^llif ^8(iDaigS 8 0 0 ® 1 
3tJS-f*flS«*«5£«!fc:^*-B|-efctK (a) »4 H , (b) «: *t ® 0 T* 3 0 

[13 0] (a) 33 J; Cf (b) It. * 58 SB «fc § flfiSM 8 © ffi © 8 0 0 ' © 1 

ffl*fc»j£TS««*««ttfca*"rH-t?&»). (a) tt # 8? * fll 0 , (b) li«®0T'$ 

[03 1] * « i8 t j:"* SlJfi » 9 © S 55 «t « 9 0 0 * « S W fc 55 "T » « H T? * S . 
[032] (a) fccfctf (b) « , « 55 g g 9 0 0 £ 41 fl X ? 4: LTfflV&tiSflBftX? 
1 0 O^lSWiCit¥I0T'$5 o 

[03 3] *f6BafC«fc*^JfiJglB90ai^ if 9 0 0 *aaB5fcfNtJ:I8?*5. 
[03 4] g| 55 =gg B 9 0 Otffl^SnS^ 1 © if H f£ ? 1 0 0 afcistfl^©^*!*?! 

[ rf % © m m ] 

[ 0 2 7 3 ] 

1 * V- K1I 

2 77- Kli 

3 ft « m m m m 

3a « 1 Wi ft M IP « 8S 
3b ^2&SSlJfflI«8B 
4' WISP (f 

5 mytwm 

6 , 7 , 7a, 7 b SI 

8 Pi if 

1 0 S« 

1 1 MftSlS 

21 jt2EE»(y-ME«) 

2 2 e^E«(7*-^E») 
2 3 g^SE^i 

2 4 

2 4a gg P SB ( X ;U — * — /!/ ) 

2 6 ^ttjEid^ 
30 «lEL«f 

3 1 HfgflUS 

32 sie Lunm 

3 3 ttft89 

40 $a£* 

4 1 iB**® 
4 2 MS 

4 3 ttftBS 

5 3 IBKj|el8& 

100. 400 sEWlX ? 
100a H 1 ©tfi|>Ifg? 
100b Sg 2 CD ±S "(B ^ ^ 

1 o i mmmm 

2 0 0 . 5 0 0 fgftfR^ 

300. 300' , 600, 600' SSSf 
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